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IPP POSITION PAPER

Introduction

On December 1980 the Utah Department of Health DOH
issued the Intermountain Power Project IPP an approval order

to build the four-unit 3000 MW Intermountain Generating

Station IGS That order included emission limits reflecting
the degree of emission reduction attainable by best available

control technology BACT These BACT limits were specified
for sulfur dioxide S02 nitrogen oxides NOx and

particulate emissions and were based upon the determination of

the emission levels that could be attained by control

technology which was available in 1980 IPP proceeded to make

design procurement and substantial financial commitments to

meet the design objectives established by the 1980 BACT

emission limits

On June 1983 -- shortly after IPP announced that IGS

would be reduced from four units to two units -- the DOH

requested additional information on the feasibility and costs

of retrofitting alternative methods for controlling S02 and NOx

emissions at IPPs IGS The information was requested to aid

DOH in its decision to re-evaluate its 1980 BACT

determinations On July 1983 IPP representatives met with

DOH staff At that meeting possible changes in the BACT

emission limits for S02 and NOx were identifeci by DOH staff
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Th purpo of this memorand is twofold First itreiterates i5 legal pOsitj0
Opposing BACT re-review forIGS Second it summarizes the legal Policy and technical

reasons why the current emission limits in the 1PP permit
represent BACT for IGS and explains why the proposed Control
equipment will assure compliance with the current permit
limitations

This memorandum is Supported by extensive technical
analyses In June IPP submitted to DOll KVB8 June 1983 reportentitled Technical Evaluation of Alternative NOx Control
Technologies the KVB Report and Black Veatchs June 1983report entitled Cost Analysis of Various NOx and S02 Control
Technologies for the Intermountain Power Project the BlackVeatch Report Attached to this Positj.0 Paper are additionaltechnical analyses and other relevant information Attachment
is supplemen KVB report entitled Review and Evaluation ofHill Creek Unit and A.B Brown Unit NO Data the
Supplemental KVB Report Attacent is an ERT reportentitled Effects of NOx Emjssjo6 from the Proposed Inter-
mountain Power Project on Deposition and Surface Water Acidification in the Wasatch and Tiinta Mountains

Cramers July1983 letter to James Anthony responding to comments by the UtahChapter of the Sierra Club on IPP5 NOx emisj05 is Attachjnent
Attacment is the April 1980 Study by the Los Angeles
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Department of Water and Power entitled Study for ParticulateControl Equipme_ Electrostatjc Precipi05 and Fabric
Filters__Intermountain Power Project The Department of Waterand Power Study entitled The Specification

Design of High
Availability Boilers for the Interniountain Power Project
Attaclent Attachment is sUrvey by the Utility Data
Institute UDI concerning NOx emission limits imposed on otherbitumjnous coal-fired power plants Attacent is July1983 memorandum from Black Veatch

Concerning S02 removal
Costs per ton of S02 removed Finally Attaclent is 1978
memorandum from EPA entitled BACT Informatjo for Coal-firedPower Pltg

II IPPs Positi Concerning DOH8 CurrentLiry
IPP believes that it is inconsistent with the law and

otherwise inappropriate for DOH to re-review the BACT limitsfor the IPPs Interulountain
Generating Station An

administrative
agency like the DON does not have the inherent

authority to reopen or reconsider final permit or license
COfldjtjo sua It can reopen permit only if that
specific power is conferred Upon the agency by the express
terms of the statute creating the agency or if

/See e.g Pacheo Clark 44 Cal App 2d 149 112
P.2d 6T19jJ aE tcearntentj of the legisla to
vest agency with Continuing jurisdjctj0 the Agency had no
power to alter or modify its orders

-3-
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substantial change in circumstances or fraud is shown

Moreover to the extent that an agencys authority to modify an
effective permit or license unclear the presumption must be
that the agency does not have such authority.V

The following sections summarize the facts of this case
and then set out the limits of DOHs rereviewit authority under
state law

Summary of the Facts

The BACT limits in the IGS permit were established in
the June 1980 U.s Environmental Protection Agency EPA
prevention of signifjcan deterioration of air quality PSD
permit and in the December 1980 DOH air quality approval
order The BACT limits were based upon comprehensive analyses

2/ Cf Clean Air Act 307b Oljato Chapter ofNavajo ffibe Train 515 F.2d 654 662 D.C Cir 1975 newinformation may cast doubt on validity of order that was validwhen issued Carisso McColdrick 133 NYS2d 531 1954stating that fraud is inherently sufficient basis for reviewby an administrative body of its own order MilesMcKinney 174 Md 551 199 540 1938 Atlantic Refiniri8 CoZoning Board of Appeals 142 Conn 64 111 A.2d 1955Willmont Liquors Inc Rohan Misc 2d 768 149 NYS2d 8741956 reversal by the State Liquor Authority of itsdetermination denying an application to transfer license toother premises which was merely change of mind Unsupportedby new or additional evidence without changed Condition washeld to exceed the power of the administrative agency althoughthe reversal occurred within days of the originaldetermination

VcAB Delta Airlines 367 U.S 316 323-25 1961
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of the
emission limits that could be attained by source

making design and procurement commitments 1980 At the time
the permits were issued though none of the major control
equipment had been selected nor had boiler manufacturer been
chosen The IPP permit applications indicated that the IPP

preliminary design called for lime scrubber to control S02
emissions and an electrostatic precipitator Esp to Control
particulate matter emissions IPP also gave the DOH and EPA
preliminary design data on low NOx boilers including maximum
heat input value

Based on the comprehensive data available concerning
emission limits that could be met by Source making design and
equipment commitments in 1980 the PSD permit and the state
approval order imposed BACT limitations which required for
sulfur dioxide 90 percent removal and mass emission limit
of 0.15 pounds per million Btu for particulate matter

limit of 0.02 pounds per million Btu and for NOx
limit of 0.55 pounds per million Btu on 3O-day

YThe state approval order established mass emissionlimit of 0.155 pounds per million Btu based upon the analysisset out below The EPA permit set limit of 0.15 pounds permillion Btu basis on rough now outdated emission factorsIPP has designed the IGS units to meet the more stringent limitof 0.15 pounds per million Btu

-5-
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average.V All the IGS BACT emisi0 limits are more stringentthan the limits set by EPA in June of 1979 when after anextensive
rulemaking effort to determine the control capabilitiesof available

technology and the costs of imposing such
technology EPA established new Source performan standardsNSPS for coal-fired power plants.

After issuance of these EPA and DOll permits IPP completedcontrol equipment studje5 issued bids for the major items ofequipment and began the coal procureme proce8s After
discussj08 with DOll IPP made final decjgj08 on refinements andmodifications to the prelimjna design of the control systemsfor partjculat matter and S02

Specifically IPP decided to Usebaghouse rather than an electrostatic precipitator to control

VThe state approval order NOx BACT limit was 0.60 Pounds
per million Btu the same as the applicable new Source
performance standards the EPA limit was 0.55 pounds per
million Btu The IGS units will meet the 0.55 pounds per
million Btu limit

.The applicable NSPS for the IGS are set out in 40
C.F.R Subpart Da 6O.40a-60.49a1982 They werepromulgated by EPA in 1979 --

shortly before the EPA and the
DOll made their BACT findings for the IGS 44 Fed keg 33613
The NSPS for S02 applicable to IGS would require it to meetPercentage reduction standard of 70 percent and would require
emissj05 to be controlled to

approximately 0.45 pounds per
million Btu heat input The applicable federal NSPS requires
plants like IGS to meet particulate matter emjasj0 standard
of 0.03 pounds per million Btu The applicable NSPS requires
new Power plants burning bituminous coal like that burned at
IGS to meet NOx emission limit of 0.6 pounds per million Btu
on 3O-day average

-6-
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particulate matter and to use limestone scrubber rather than
lime scrubber to meet the BACT limit fo S02 These changes

were made in order to Provide more reliable and cost-effective
compliance with the BACT emission limits in the IGS permits
IPP also selected Babcock Wilcox as its boiler manufacturer
the final boiler specifications given by Babcock Wilcox
provided for each boiler to have heat rate that is slightly
higher than the one used in the preliminary design

In contracting for and installing all pollution controls
at IGS IPP relied on the 1980 permitted emission limits IPP

negotiated and received guaranteeg from control equipment
vendors guarantees specifically designed to assure that IPP
will meet the 1980 stringent BACT limits for all three
Pollutants Hundreds of millions of dollars have already been
expended to design and construct ics in order to meet the 1980
pollution control design objectives on-site construction of
both units is well underway As result of these irrevocable
economic and physical commitments to the 1980 IGS design
requirements for control equipment any significant changes now
in the design objectives for major items of equipment or any
changes which affect the physical layout of structures or

equipment will disrupt construction and can substantially delay
completion of the project at tremendous cost
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B. The DCII Does Not Have the Authority to Changethe BACT Limits in this Case

The DOH does not have the authorjt to change the BACT
limits in the IGS permit The Utah Code contains flO general
provisions expressly allowing the DOH to reopen the BACT terms
of its approval orders sua ponte and the DOH Air Conservation
Regulations do not give the DOH blanket authority to reopen
approval orders

The DOH rules Ofl approval orders authorize the DOR to
require source owner to apply for an approval order and for
DOH to issue such an order only when an owner is planning
to construct new installation making modifications to an
existing installation which modifications will increase the
amount or change the effect of or the character of air
contaminants discharged or.3 planning to install an air

cleaning device or other equipment intended to Control emission
of air contaminants from stationary source Utah DOH
Regulation 3.1.1 The first two Conditions do no apply in this
case and as explained below even if the third condition is

applicable the review is limited to determination of

compliance with the 1980 permit limits

First and most important IPP is not proposing to

construct any new installation has not made any changes
in the project which by any reasonable standard could be

Considered to be of the magnitude to Constitute the

construction of new installation As discussed above the
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design of-the project has matured and as is true of any major
1-project differences between preliminary and final design have

emerged Such differences are to be expected Particularly
where as here very rigorous design objectives are established
in the construction permit for the source .2

1978 EPA memorandum interpreting the BACT regulations
which are now being implemented by DON explicitly recognizes
that differences between preliminary and final design of the
kind involved in this case are to be expected and that they do
not constitute significant change in the project and thus do
not trigger new permitting requiremen8 and reevaluation of
BACT limits As this EPA memorandum explains when utilities
apply for new source permits they often submit only Preliminary
design information as basis for setting BACT limits and then
agree to submit final detailed engineering design specificaj8
prior to construction of the control equipment This was the
case with IGS The memorandum then recognizes that the final

engineering design and vendor specificatj05 will often vary
from the preliminary information This also was the case
here These variations EPA observes in terms that parallel
the facts here may include basic changes in equipment desj

hAs noted above EPAs 1979 NSPS determinations onachievable control levels were virtually contemporaneous withthe BACT determinations for IPP
Nevertheless IPP BACTlimits were in each instance more stringent than the federalNSPS

-9-

P1 1_000423



such as
ashift from an ESP to baghouse change from

lime/limestone scrubber to regenerab crubbing system or
change in the design approach to ensuring reliability
Emphasis added

The EPA memorandum goes on to explain that when there
are such variations in final design specifications the utility
must show only one thing -- that the equipment meeting the
final specifications is equivalent in performance and

reliability to that covered in the initial BACT demonstration
As result the authority reviewing the final design
information is to seek only those data elements which are

necessary to Support an engineering judgment that the proposed
system will perform reliably at the specified emission rates
Since the submission of the final engineering design
specifications is required as it is here EPA then Concludes
that the submission of such design specifications would not
constitute reopening of the permit process and not

trigger the need for an opportunity for public comment on this
material

In sum the differences between the preliminary and
final design of the IPP control equipment cannot be said to

EPA memorandum on BACT Information for Coal-FiredPower Plants sent from Walter Barber to the EPA RegionalOffices December 22 1978 copy of this memorandum isAttachment of this Positj Paper

-10-
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re-open te permit process on the ground that IPP is

constructing new installation that was not previously
permitted

Nor can the refinements in design of the boiler be said
to Constitute modification of an existing Source
triggering new BACT review Under Utah law there is no
modification unless there is potential increase in emissions
from source Utah DOH Regulatj 1.1.77 Under the
definition of source in the Utah Air Conservation
Regulations IGS is one Source2 Thus it is an increase in
total emissions at the IGS which would Constitute
modification under Utah law If IGS increases emissions at
individual emission units within the project and offsets those
increases by decreases at other project emission units IGS
would not be Considered modified Source

IPP is not Proposing to increase emissions at IGS
While the boilers will have slightly higher heat rate than
originally anticipated and therefore may produce more NOx

21Under the Utah DOH Regulation 1.l.lli source meansany structure building facility equipment installation or
operation or combination thereof Which emits

any airPollutant and which is located On-one or more Contiguous oradjacent properties and which is Owned by the sameperson Intermountain
Generating Station --

including
the boilers and associated control equipment -- is all on the
piece of

propertT and is under common ownership and thusConstitutes one source under Utah law

11
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emissionso per unit basis than would be produced if therewere lover maximum heat rate total erniajons from the sourcewill be significanty less than described in the original
application for an approval order for IGS March 31 1983the size of the project was officially reduced from four to two
generating units cutting potential emissions from the sourcealmost in half

In Sum it is net increase in emission8 at the
tisourceti which in this case is multi-unit

generating
station that triggers the flodifjcatjon requireme5 of the DOH
regulatjon5 The total emissions at the IGS flsourcett are asresult of the changes between Preliminary and final design
almost one-half of the emissions permitted in 1980

Finally there is the issue of whether the DOR has
approval order review authority because is planning to
install different air cleaning devices -- I.e the baghouse and
limestone scrubber -- than were originally proposed For the
reasons stated in the 1978 EPA memorandum discussed abovethese devices Should not be Viewed as triggering new BACT
review since the differences between

preliminary and final
design such as those in this case are to be expected
Nevertheless even if new approval Order for the IGS baghouse
and limestone scrubber system is required the agency is not
authorized to rewrite BACT terms in connection with issuance of
that approval order
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Under Utah DOH Regulatjo 3.1.8 the Executive Secretaryis required to issue an approval order if he determines that
the control devices are at least BACT and that their
installation will be in accord with applicable state and
federal rules As noted above and as described in much greaterdetail below the IGS baghouse and limestone scrubber will
control emissions at least to the level of BACT the baghouse
will achieve an emission rate of 0.02 pounds per million Btu
and the limestone scrubber will achieve an emission limit of
0.15 pounds per million Btu which is actually lower than the
BACT limit set in the DOll approval order Also the
installation will be in accord with applicable state and
federal air quality requireme8 Thus under the terms of the
DOll rules the Executive Secretary is not authorized to revise
the BACT limits in connection with his review of the final
design of the IGS S02 and particulate matter control Systems

Summary

In Sum IPP received permit to construct facility
with control equipment that would be designed to assure
compliance with the emission limits Contained in the December

1980 approval order IPP is
constructing such facility

IPP recognizes the appropriateness of state review to determine
whether the final design of the control equipment will in fact
assure compliance with the 1980 BACT limits Where as here
there is no net increase in facility emissions as result of
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changes
jp design there is no basis in Utah law for

establishing new BACT limits that differ from those previously
established

III The Current Emission Limits Constitute BACT

Although IPP believes that it is inappropriate to

conduct BACT re-review for project that in good faith has
made commitments to equipment that will assure compliance with
the BACT limits that were properly set at the time of

permitting IPP has prepared data which demonstrate that the

current permit limits represent BACT for the IGS The

following sections summarize the legal framework for BACT
review and then apply that framework to the facts in this case

What Is BACT

Federal law and the Utah Air Conservation Act call for
the application of BACT for reduction of certain regulated
pollutants -- in this case S02 NOx and particulate matter
Under Clean Air Act section 169.19 and Utah DOH Regulatjo
1.1.23 BACT for pollutant means an emission limit for that

pollutant reflecting the maximum degree of reduction that is

achievable taking into account energy environmental economic
and other impacts Each BACT determination is to be made on

12/42 U.S.C 74693

-14-
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case-by-cse basis although the application of BACT may not

result in pollutant emissions in excess of applicable emission

levels established pursuant to Clean Air Act section 111
Federal and state law thus ask the permit issuer in

setting BACT limits to consider on case-by-case basis what

is achievable environmentally sound and cost-effective

significant body of federal case law explains what is meant by
the term achievable arid how energy environmental and

economic costs are to be taken into account on case-by-case
basis In the context of this case DOll may rely upon the

record supporting the 1980 BACT determinations in deciding not

to change those limits On the other hand if the BACT limits

were changed DOll would have to demonstrate that it considered

relevant factors and disclosed and explained fully the basis

for its change of course If the record does not contain such

an explanation or if the facts do not support the DON

Conclusions court would conclude that the new limits are

arbitrary and capricious.11 The following discussion

explores the burdens DOll must bear in order to support any more

stringent BACT limitations

fl/Motor Vehicles Mfrs Assri State Farm Mutual InsCo 51 U.S.L.W 4953 4955 U.s June 24 1983 No 82-354an agency changing its course is obligated to supplyreasoned analysis for the change beyond that which may berequired when an agency does not act in the first instance

-15-
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Ponstrating Achievabi1ç1
On the matter of achievabiljty the case law makes it

clear that when ciecjsjonmaker projects that certain
emission limit is achievable his decision must meet the

following criteria

The decision must specify the precise dataand assumptions on which the decisionmakertsprojections are based and establish thereasonableness and iabi1ity of the
methodology Thdecjsion may not rely oncrystal ball inquiry or extrapolate frompurely theçqtjca1 or experimental
technology..f

Where the decision is based on projectionthat an asyet_undemoflstrated technology willwork in the future that projection must be ableto withstand close scrutiny There may be roomfor projection that certain technology willeventually be adequate to achieve particularemission reduction if that technology is to beinstalled by sources several years in the futurehowever if standard is set based on
technology that is to be installed immediatelythen the latitude ç9the projection isCorrespondingly narrowed

If the BACT decision is based on data fromtest facility the analysis Supporting the

12/portland Cement Assn Ruckeishaus 486 F.2d 375391-93 D.C Cir 1973 International Harvester CoRuckelshau8 478 F.2d 615 642-43 647-48 D.c Cir 1973
l31Portland Cement 486 F.2d at 391-92
iId at 391-92 Since IGS is under construction andany change in design must be implemented immediately there islittle or no latitude for projection

-16-
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decision must consider the possible impact on emissionsdu to recognized variations in operation when thetechnology is applied in full-scale commercial practiceand must offer some rationale for the achiev4bility ofthe standard in light of those variation9.151 TheConditions under which tests are conducted for purposesof standard development should be simq4r to theconditions specified for enforcement.lo/ Thus forexample the court carefully scrutinized an Agencyconclusion that technology would work at full loadoperation when the facilities being tetqd were operatingonly at approximately 52% of capacity.17/

In short in making BACT determination decisjoaker
can hold source to standard of improved design and

operational advances only where there is substantial
evidence that such improvemen8 are feasible and will produce
the improved performance necessary to meet the standard.LI and

the decjsjonmaker sets out that substantial evidence

/Natjona1 Lime Assn EPA 627 F.2d 416 434-43 D.CCir 1980

iPortland Cement 486 F.2d at 396

21Essex Chemical 486 F.2d at 436

i./Sierra Club Costle 657 F.2d 298 364 D.C Cir1981 Bethlehem Steel EPA 651 F.2d 861 876 3d Cir 1981IGS of course is no longer new source Construction isunderway and substantial commitments have been made to meet the1980 design objectives established by the DOH and EPA In thissetting changes in design are much less feasible andimprovements in performance much less certain than in the case ofstandards set for new sources that will be designed andconstructed after estab1jsnent of the standards

17
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clearly ajd precisely for the record.IV In sum the burden
is on DOll to establish the technical basis for any

determination that particular emission limitation is

achievable

Demonstrating that BACT Limit is
Cost-Effective

Finding that particular technology is demonstrated and
that specific emission level is achievable represents only the

starting point for BACT determination Each achievable level

of control must be evaluated in light of its economic costs
energy requirements and environmental implications The level
of control representing best technology must therefore reflect

balancing of factors including the costs associated with

achieving emissions reductions control technology will be

best technology only if it is cost-effective control

technology and reflects balancing of the statutory factors
When technology Is being applied in retrofit context --

.e when the technology is not part of the original design and
thus its installation requires changes to be made to the

original design -- then cost Considerations may justify

substantially less stringent limitations than would be

li/Portland Cement 486 F.2d at 391-92

18-
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appropriate for new faci1ity..Q/

tjaking Case-by_Case Determinatj
Finally the law emphasjz5 the need to make each BACT

determination on case-by_case basis In determining
appropriate emission levels the decisjonaker must keep in
mind that BACT emission levels may be no less stringent than
the levels established by applicable new source perfornce
standards NSps set under Clean Air Act section iii but that
the BACT levels are indeed set case-by_case taking into accountthe characteristics of the specific source.i.J As result
what may be applicable to most plants may not be appropriate

2/cf ASARC0 Inc EPA 578 F.2d 319 330-31 D.CCir l97 Leventhj
concurring in setting new sourceperformance standards the EPA Administrator may set lessstringent standards for modified Sources --

retrofitSources -- than for new Sources since such st flction8 may be
warranted by cost differences and Cost_benefits ana1ysi511
The visibility protection provisjo5 of the Clean Air Actreflect the importance of balancing all relevent factors in
retrofit Situation to avoid the imposition of improper Controlrequiree5 Under l69g2 of the Act when the statesSpecify best available retrofit technology BART forSources impairing Visibility in class areas emission limitsare to be based on the consideration of the costaffordability adverse side effects and efficiency ofalternative control options Section l69A2 EPAS BARTregulati05 expressly acknowledge that the best technology is

not necessarily the one that removes the most pollutj EPA
Guidelines for Determine Best Available Retrofit Technology forCoal-Fired Power Plants and Other Existing StationaryFacilities EPA-450/3_80....O096 and pages 20-21 Nov1980 incorporated by reference into 40 CFR 5l.3OO3O71982

.iNorthern Plains Resource Council EPA 645 F.2d1349 1358-62 9th Cir 1981

19-
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for
parjcu1ar facility --

as in the case of IGS
where if any new technology is requ1rej jt would not be partof the original plant design and therefore would be
retrofit

Specifically if adding new technology would
involve great deal of additional expense to reduce alreadywell controlled emissions the new technology should be
rejected as BACT.i/

jtjon of the BACT Criteria to IGS
If we apply the BACT standards to the facts of the IPPcase it is clear that the current emissjo limits representBACT The following subsections summarize the BACT data

submitted by IPP and apply the BACT standards to those data
The Current S02 Emisj0 LimitsRepresent BACT

The Permitted S02 Limits

must achieve 90 percent reduction of S02
emissions and must meet mass emission standard of 0.15
pounds of S02 per million Btu heat input Compliance

Id at 1359 n.29

Northern Plains 645 F.2d at 1361
noted above the federal new source performancestandards for S02 applicable to IGS would require it to meetPercentage reduction standard of 70 percent and would require

emissions to be controlled to
approximately 0.45 Pounds per

million Btu heat input The permitted S02 limits for the IGS
units are thus

significantly more stringent than the federal
NSp

-20-
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with these require8 will be deternined using Continuous
monitors and 3O-day rolling averages.../

The extremely stringen percent removal standard goeswell beyond the federal NSPS standard of 70 percent In 1979EPA determined that that level reflected the most cost
effective technological standard for low sulfur coals The 90
percent removal standard imposed in its permit requires to
design system which approaches the limits of the demonstrated
removal capabilities of S02 scrubbers To meet this ConditionIPP contracted to purchase and build

state_Of_the_art
limestone scrubber This scrubber has been carefully designedso that it Can comply with the standard while burning all of
the various Utah coals planned for use at IGS

The mass emission limit of 0.15 pounds of S02 per
million Btu is also One of the most stringent in the CountryThe mass emission limit was set based upon information
estimating the sulfur content of the coals to be burned at ICSand then assuming that 90 percent of the S02 would be removed
by the scrubbers The mass emission limit for S02 is thusbased in large part on the sulfur Content of the coal to be
burned

The state approval order established mass emission
limit of 0.155 pounds per million Btu based on the analysis set
OUt below The EPA permit sets limit of 0.15 pounds per
million Btu based on rough now Outdated emission factors in
AP-42 IPP has designed ics to meet the more stringent limit
of 0.150 pounds per million Btu

-21-
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In.jt PSD permit application IPP discussed the sulfurcontent of the coal it would burn at IGS and used estimates ofcoal characteristics Estimees rather than actual data wererequired because IGS is not mine-mouth plant and thus at thetime of Permitting it was not clear what coal would be
burned IPP based it8 coal quality information on core hole
sample data from existing mines and leases located in the
Northern Wasatch Plateau and the Book Cliff6 coalfields
Adjusting that core hole data to reflect worst case conditionsIPP estimated that it would be getting coal with an average Btucontent of 10200 and average sulfur content of 0.79 percentThe DOlI S02 mass emission limit was set based on those coal
quality estimates and on the assumption of 90 percent S02
reductjo through scrubber IPP accepted the permit
condjtjo5 based on these estimates and this assumption

Having once accepted that mass emission limit IPP thentook steps to assure that the coal purchased would comply withthe limit To accomplish this IPP5 coal contracts all
include guarantees for coal qua1jjg that the purchased Utahcoal must meet The contracts provide range of sulfur in thecoal and

typical sulfur content As result of normal
sulfur

variabiljt in coal some of the coal is likely to be
higher in sulfur content than 0.79 percent Some is likely tobe lower ipp aware of this and the scrubber System has
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been
desined so that the S02 emissions from the coal -- after

scrubbing -- will meet the permitted mass emission limit of
0.15 pounds per million Btu on 30-day rolling average basis

In summary the ICS S02 emission control system has been
very carefully designed to ensure that 90 percent S02 reduction
can be achieved on 30-day average and that the total mass S02
emission limit of 0.15 pounds per million Btu can be met using
the Utah coal which is required to burn at lOS and which
IPP has Contracted to purchase

Obstacles to Achieving More StringentS02 Limits

Although the IGS scrubbers have been designed to reduce
S02 emissions by 90 percent during the 35-year life of the
plant the DOHs June 1983 letter asks IPP to evaluate the
cost of 95% S02 scrubber In addition at July 1983
meeting DOH representatives asked IPP to evaluate the

Possibility of IGS meeting mass emission limit of 0.14
pounds per million Btu The following discussion summarizes
problems associated with making any changes to the 90 percent
standard or the 0.15 mass emission limit

The 90 Percent StandarJ

There are serious obstacles to achieving 3O-day
average 95 Percent reduction rate over the entire 35 year
lifetime of power plant As stated by Black Veatch in its
report Cost Analysis of Various NOx and S02 Control
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Technologies for the Intermountain Power Project which wassubmitted to DOH on June 22 1983 90 percent S02 removal on30-day average basis is the tipper limit which limestone
scrubbers have been demonstrated to achieve Although wetlimestone scrubbers are capable of achieving 502 reductions inexcess of 90 percent for short durations extended operation inexcess of 90 percent has not been demonstrated at any operatingfacility The Black Veatch Report ecplajns that the majorobstacle which prevents scrubbing system from

continuously
achieving S02 removal efficncjes in excess of 90 percent isthe systems inability to catch up for periods of reduced S02removal rates caused by such factors as inherent System
variability component failures and System chemjst UpsetsFor instance if

scrubbing System designed for 90
percent S02 removal achieved only 70 percent removal for 10hours due to component failure it would then have to be
Operated at 95 percent removal for 40 hours in order to average90 percent removal Over 3O-day period However if
scrubbing 5ystem designed for 95 percent S02 removal
experiences component failure which causes it to operate at70 percent removal for 10 hours it will require that the
System be operated for 125 hours at 97 Percent S02 removal toachieve an average S02 removal of 95 percent Should multiplecompon failures Occur in 3O-day period then it may be
impossible for the scrubbing System to achieve an average of 95
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percent
dsign S02 removal even if it could be operated at 100

percent S02 removal

In sum extended operation at 95 percent S02 removal has

not been demonstrated in practice However even if such

limit were achievable it would not be BACT unless it could be
achieved in cost-effective manner Thus the limit must be
evaluated in light of its economic costs energy impacts and

environmental implications

The Black Veatch Report evaluates the costs of

scrubber system designed for 95 percent reduction If IPP were
to retrofit IGS with such 95 percent design S02 removal

system before the start of commercial operation the Black

Veatch Report estimates that the additional capital costs
operating costs and delay Costs associated with retrofitting
such system would be $998 million in 1986 dollars the

additional cost would be $l..18 billion in 1986 dollars for

retrofitting the 95 percent design S02 system after one year of
Commercial operation

for implementing 95 percent design S02 removalsystem contained in this Study are based on more detailedengineering analyses more refined estimates of replacementpower Costs and other Costs of delay and more sophisticatedtechnique for projecting capital Costs than those used inearlier analyses As result these estimates are moreaccurate than and Bupercede those contained in the BlackVeatch memorandum to Intermountain Power Project dated April13 1983

-25-

IPI 1_000439



Th report explains that those costs were estimated
based on the assumption that for

scrubbing system to achieve
an average S02 removal rate of 95 percent enough redundancymust be available to dampen normal scrubber operational
variability and to eliminate all avoidable outage time The
Black Veatch Report Concludes that the only way to approach
this undemonstrated removal level is to install an extensive
number of spare components -- for example four additional
absorber modules and an additional spray level for each
absorber module Also there would have to be changes made in
the current scrubber design to accommodate the additional
equipment The cost estimates also took into account the fact
that if decision is made to retrofit 95 percent design S02
removal system on July 1983 then project delay of 18
months is expected decision to implement retrofit of 95
percent design S02 removal system following one year of
operation would also require unit outage of approximately 18
months All these factors contribute to the approximately $1
billion scrubber retrofit costs

An examination of the cost per ton of S02 removed
dramaticallydemonstrates that the incremental cost of designing 95 percent

scrubber is not justified Black Veatch has estimated for
the 90 percent scrubber that for each unit it will remove 23200
tone of S02 annually at an average cost of $1260 per ton
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of S02 removed However if 95 percent scrubber is installed

and if it is able to achieve 95 percent removal it would only
remove an additional 1300 tons of S02 annually at each unit
The cost to remove this additional 2600 tons would be $50600

per ton This is an exorbitant price to pay for slightly lower

S02 emissions In setting revised NSPS in 1979 for example
EPA rejected proposals that would have cost in the range of

about $2000 to $2500 per ton.V

There is also an energy penalty associated with

operating 95% scrubber Operating 90 percent scrubber will

consume to percent of the total plant electrical output

Operating 95 percent scrubber will nearly double the energy
consumed by the scrubber equipment and will add $63.5 million

to costs of operating the scrubber

In summary evidence submitted by IPP shows that removal

of greater than 90 percent of S02 emissions on continuous

basis for the life of IGS has not been demonstrated to be

achievable Moreover to purchase install and operate

scrubbing system designed to approach 95 percent removal

whether it is retrofitted now or after commercial operation
would cost approximately $1 billion and over $50000 for each

.i/45 Fed Reg 8219 Table 1980 44 Fed Reg 3360733609 Table 1979 The costs reported in the text are July1986 costs they have been scaled up from the 1978 costsused by EPA when issuing the revised NSPS
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additional ton of S02 removed Under the statutory and

regulatory criteria to be followed in setting BACT therefore
the 90 percent S02 removal requirement is BACT no more

stringent standard is supported by the facts

Obstacles To Achieving Standard More
Stringent than 0.15 Pounds Per Million
Btu

The mass emission limit of 0.15 pounds per million Btu
also represents BACT As noted above that number was based on
the assumption that IPP would burn variety of Utah coals and

reflected coal quality data from the most likely sources of

Utah coal Since the time that the S02 limit was set IPP has

entered into four coal contracts Those contracts specify
characteristics that all delivered coal must meet The

contract terms assure that IPP will be able to meet the 0.15

mass emission limit but do not ensure compliance with any more

stringent limit Specifically the four existing coal supply

contracts limit sulfur content to an average worst case
sulfur limit of 0.733 pounds of sulfur per million Btu which

corresponds to an S02 emission rate of 0.147 pounds per million

Btu when the scrubber operates at 90 removal efficiency.___

Economic penalties will apply to any coal supplier that does not

One of the four contracts limits coal to sulfurcontent of 0.760 pounds per million Btu corresponding to anS02 emission rate of 0.152 pounds per million Btu if thehighest conforming sulfur content coal were burned Over thepermitted 30-day averaging period however lower sulfur coalwould be burned assuring compliance with the 0.15 limit
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conform the contractual sulfur content limits

In the immediate future coal suppliers will not only be

delivering marginally complying coal but also will be

delivering lower sulfur content coal so that the plant will

often be achieving an emission rate lower than 0.15 However
over the life of the plant taking into account future S02

emission regulatory requirements there is likely to be an

increased demand and higher price for lower sulfur coals

Thus it is likely that during the life of the IGS units all

Utah coal suppliers will have an economic incentive to deliver

only marginally conforming coals under existing contracts If

this happens it could become impossible for the IGS units to

comply with an S02 emission limit below 0.15 unless new

contracts for lower sulfur coal could be negotiated Since the

annual fuel cost for the IGS units is estimated to be well over

$100 million the additional cost to the IPP for negotiating

new lower sulfur coal supply contracts for the life of the IGS

units could easily be several hundred million dollars

Also the imposition of lower emission limit would

shift liability for compliance from the S02 scrubber

manufacturer and coal suppliers to the IPP This new risk

could result in higher bonding interest rates and substantially

higher financing costs Since the Project has remaining
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bonding
reuirement

of approximately $3.4 billion an increase

of one percent in the bonding rate would result in an

additional cost of over $100 fuillion

Although the costs of lowering the S02 emission limit

from 0.15 to 0.14 are very high the benefits associated with

such permit change are minimal To meet the current S02

limit of 0.15 IPP will be removing approximately 46000 tons

of S02 annually shifting coals to achieve the marginally lower

emission rate of 0.14 would further reduce annual S02 emissions

by no more than 340 tons tn fact the actual annual reduction

is likely to be far less since IPP would at most be changing

only portion of its coal supplies to meet the 0.14 limit and

since the annual average sulfur content of coal delivered under

renegotiated contracts may not be reduced significantly

The S02 ambient air quality standards and PSD increments

are thoroughly protected with the current 0.15 limit For

example the maximum 3-hour predicted IGS impact is 80 ug/m3

which is less than 20 percent of the applicable PSD increment

when plant impact is added to the 3-hour background

concentration of 26 ug/m3 the maximum 3-hour ambient

concentration is 106 ug/xn3 which is still less than 10

percent of the 3-hour secondary standard of 1300 ug/m3 The

IGS maximum 24 hour impact 32 ug/m3 and the annual impact

from the plant ug/m3 are also well below the applicable

ambjents standards and PSD increments

If the IGS limit for S02 were lowered to 0.14 that
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would
notsignificantjy reduce the maximum S02 concentrations

from the plant Specifically the maximum 3-hour S02 plant
impact would be reduced by les than ug/m3 the maximum
24-hour plant impact would be reduced by less than 2.5 ug/m3
and the annual plant impact would be reduced by less than .1
ug/m3 These reductions are all insignifjc under criteria
established by EPAI and are Probably undetectable by air
quality monitors Thus the virtually nonexistent air quality
benefits of lowering the S02 emission limit to 0.14 clearly do
not justify what may be extremely high Costs

Not only are the air quality benefits negligible but
such COflditjon might run counter to more important air
quality objectives of the state For example if IPP were
required to meet the 0.14 limit it would as noted above
probably have to shift to using other lower sulfur coals
This could result in Utahs lowest sulfur coal reserves being
consumed at the remote and highly controlled 90% removal
instead of at the uncontrolled and le8s effectively controlled
emission Sources that are proximate to Utahs population
centers

.2ISee 43 Fed Reg 26398 1978 where EPA stated thatthe minimum amount of ambient impact that EPA would considersignifjc for S02 would be 25 ug/m3 for the 3-houraveraging time ug/m3 for the 24-hour averaging period andug/mi annually
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Finally in response to the DOR suggestjo that IPP canmeet the 0.14 limit because other Utilities have accepted
limits lower than 0.14 poundsper million Btu it must be noted
that limits lower than 0.14 have been accepted only in cases
where the affected utilities have been virtually certain that
they will over the life of the affected unite be able
consistently to acquire coal with lower sulfur Content than
that now under contract to IPP For example mine-mouth
unit or other unit that is getting virtually all its coal from
one Source of very low sulfur coal may be able to meet an
emission limit lower than 0.15 pounds per million Btu We
understand that this is the case for Utah Power Lights
Hunter Units and which are mine-mouth units..Q/

Very
low limits may also be achievable where new units are beingbuilt at site where there are already other units subject to
less stringent S02 limits At such sites delivered coal with
the lowest sulfur content can be burned at the new unit with
the lowest S02 limit any higher sulfur content coal can be
burned at the other units at the site Thus on

should also be noted that Brigham Young University
and Kennecott Corporation each get most of their coal fromsingle source The small Brigham Young University boiler uses
only one Source of low sulfur coal and the KennecottCorporatjo facility gets at least two thirds of its coal from
One source of very low sulfur coal
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case-by...case basis it may be appropriate to require these typesof sources to meet emission limits lower than 0.15 Pounds permillion Btu Since the same circurnstanCes do not apply at thefl

ICS units it is not appropriate to reduce the S02 mass
emission limit below 0.15

In summary changing the 0.15 pOunds per million Btu massis unjustified It would be extremely costly and disruptivewould yield no significa environmental
advantages and wouldnot take into account the coal contract situation at the IGSunits Thus under the current statutory criteria for settingBACT the current limit is BACT and Should not be changed

Represents BACT
culate Matter Ernssjo Limit

The applicable federal NSPS requires plants like IGS tomeet particulate standard of 0.03 pounds per million Btu Aswith the limits on S02 the permitted particulate matter
emission standard for the IGS units is more stringent than thefederal NSPS Indeed the IGS limit of 0.02 pounds per millionBtu is one of the most stringent particulate matter emission
standards set for any power plant in this Country and reflectsthe maximum degree of particulate matter reductjo that can beachieved at the IGS units

Before
contracting for the purchase of particulate

control equipment to meet that stringent limit studied thecapabilities and costs of both electrostatic precipitator5 and
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baghouses An April 1980 analysis conducted for IPP entitled

Study for Particulate Control Equipment Electrostatic

Precipitators and Fabric Filters -- Intermountain Power

Projectt Attachment examined both particulate collection

devices and concluded that baghouses were preferable for IGS

for several reasons First precipitator design is closely
tied to coal ash and flue gas properties where several coals

are to be burned as is the case at IGS designing

precipitator is difficult and expensive If some time during
the 35 year operating life of the plant different quality
coals have to be burned the precipitator might not be able to

meet the permitted emission limit Baghouses however are

less affected by variations in coal ash or flue gas

properties The report also concluded that opacity is better

controlled by baghouses that fine particulates are better

controlled by baghouses and that baghouse is often easier to

maintain online than is precipitator Finally the report
concluded that it would be more cost effective to install

baghouse than precipitator at IGS

IP discussed the choice of baghouse with DOll

representatives and met with DOH representatives on February
1981 to explain in greater detail IPPa decision to purchase

baghouse The system that has been purchased is consistent

with that previously discussed with DOH It is one of the most
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advanced
paghouse systems available the manufacturer has

guaranteed that the baghouse system will limit the total

particulate emission rate of not more than 0.02 pounds per

million Btu heat input In sum the current particulate limit

represents BACT and the IGS baghouse can achieve compliance

with that limit

The Current NOx Emission Limit Represents BACT

Achieving the BACT Limit

The applicable federal NSPS requires new power plants

burning bituminous coal j.e the coal to be burned at IGS to

meet NOx emission limit of 0.6 pounds per million Btu on

30-day average Based on the federal NSPS which had been

revised just short time before the permitting of IGS the

Utah DOH set 0.6 pounds per million Btu NOx emission limit in

its December 1980 approval order However under the terms of

its federal PSD permit IPP is required to meet NOx emission

limit of 0.55 pounds per million Btu on 30-day average

According to survey conducted by the Utility Data Institute

see Attachment no more stringent NOx emission limit has

been imposed on any power plant burning bituminous coal

In setting the 055 NOx limit EPAs technical experts

indicated that this represented the most stringent limitation

that could be justified by available data Letter from

Burchard Director U.S EPA IEAL to Duprey Director
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U.S EPA ir and Hazardous Waste Division April 21 1980

There are plants that have agreed to meet .more stringent NOx

emission limits but those plants are burning subbitumjnoug

coal which is less likely to cause corrosion slagging and

fouling In setting the NSPS for power plants EPA recognized

that it was appropriate to set lower limits for users of

subbitujninous coals

As described in KVBs report Technical Evaluation of

Alternative NOx Control Technologies IPP has contracted for

the purchase of boiler that is designed and guaranteed by its

manufacturer to achieve the 0.55 pounds per million Btu 30-day

average NOx emission limit The boiler selected by IPP is one

of the most advanced second generation NSPS boilers available

to the utility industry The boilers for IPP Units and are

Babcock Wilcox BW natural circulation balanced draft

single reheat boilers described in the KVB report The

boilers incorporate burner system designed by BW to operate

at low levels of NOx without creating adverse side effects

The system incorporates compartmented windbox for precise

control of the combustion air and low-NOx burner design

developed by BW The BW dual register burner provides the

control of stoichiornetry and the mixing of fuel and air

necessary to achieve extremely low levels of NOx emissions

The windbox and burner combination is one of the most advanced
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systems in the industry and has been used on large number of
new second-generation boilers designed to comply with the
revised NSPS for both subbjtuInjnoug and bituminous coals This
system has the most demonstrated experience of the new lov-NO
designs

IPP has also gone to great lengths to maximize the

availability and reliability of these units separate report
entitled The Specification and Design of High Availability
Boilers for the Intermountaju Power Project describes in
detail the Considerations that went into the selection of the
boilers and their auxiliaries The boiler was designed to fire
Utah bituminous coals having wide variety of properties
These coals have slagging and fouling tendencies which range
from high to medium slagging and from low to medium fouling
The integrated burner and boiler design was selected taking
these conditions into consideration The experience of other
utilities with the BW integrated boiler and burner design will
not only ensure high reliability and availability it also
ensures the highest probability of compliance with the NOx
emission regulation of 0.55 pounds per million Btu imposed by
the EPA PSD review

Obstacles to Achieving Lower NOxEmission Rate

The DOH in its June 1983 letter asked the 1FF to

investigate five additional NOx reduction techniques
Selective Catalytic Reduction SCR Thermal DeNox Overfire
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Air Ports Lower Excess Combustion Air and Decreased Plan Heat

Releases Through Boiler Derating

In addition at July.6 1983 meeting DOH

representatives suggested that IPP investigate the possibility
of meeting NOx limit of 0.50 pounds per million Btu with the

current boiler design As part of this evaluation DOH asked

IPP to review data from two operating plants the Mill Creek

Plantand A.B Brown Plant plants which the DOH identified as

meeting emission limits lower than 0.55 pounds per million

Btu The KVB Report and Black Veatch Report on the cost of

NOx controls evaluate the first five NOx reduction techniques
These two reports were submitted to the DOH in June The

Supplemental KVB Report entitled Review and Evaluation of

Mill Creek Unit and A.B Brown Unit NOx Data Attachment

hereto evaluates the NOx emission levels at the Mill Creek

and A.B Brown plants and the achievability of 0.50 NOx

standard with the current boiler design

The first KVB Report demonstrates that the NOx

technologies about which DOll inquired either are not

demonstrated or will not ensure further emission reductions for

plant like IGS Specifically the KVB Report concludes that
The SCR process has not been demonstrated to be
effective on commercial power plants either in
systems using baghouse or on coals containingthe catalyst poisons sodium potassium and
calcium in the quantities present in Utah
bituminous coals With these coals the
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reliability and availability of the SCR would be
aefiously jeopardized The SCR process has
therefore not been developed to the point whereif applied to IPP there is any certainty that itcould achieve reliabl continuous reductions inNOx emissions

Thermal DeNOx is an experimental technology on
coal and has never been demonstrated to be
effective on coal-fired utility boiler
Thereforeit should not be considered for
application at IPP

There is insufficient long-term data to justifyretrofit of overfire air ports The NOx
reductions associated with such retrofit are
uncertain whereas installing overfire air portscould jeopardize the availability and reliabilityof the boiler as well as the baghouse The
low-NOx burner system incorporated into the
present IPP design are capable of yielding lowNOx without these adverse side effects

The manufacturer of the IPP boilers incorporateslow NOx burners that operate at the minimum
practical excess air levels These burners are
proven in use on the type of boiler to be built
for IPP No combustion technology is available
for achieving further reductions in excess air
without causing unacceptable side effects such as
slagging reduced steam temperature and loss of
fuel efficiency Further reduction in excess air
levels is therefore not practical

Decreased plan heat release through boiler
derating has not been consistently demonstrated
to yield NOx reductions and in any case cannot
be considered new technology for the purpose ofBACT review

The Black Veatch Report demonstrates that even if any

of the above technologies could operate reliably and produce

significant emission reductions they would be extremely costly
to retrofit at IGS -- either now or some time after plant

start-up For example as set out in the Black Veatch
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Report
t1e

cost of selective catalytic reduction is estimated

to be $l.694 billion 1986 dollars if rerofjtted before

commercial operation of IGS ajid $l.255 billion in 1986

dollars if retrofitted at later time

The Supplemental KVB Report evaluates the emission data

from two operating plants -- Nil Creek and A.B Brown -- that

burn bituminous coal and that have attained emission levels

lowerthan 0.55 pounds per million Btu The Supplemental KVB

Report demonstrates first that there is no valid basis for

assuming that the changes in boiler operation discussed in an

Exxon report on the Mill Creek data will produce NOx emission

levels lower than 0.55 pounds per million Btu at IGS Second
the Supplemental KVB Report shows that although when Mill Creek

operates at fairly low loads it can attain an emission level of

less than 0.55 pounds per million Btu when the Mill Creek unit

operates at higher loads NOx emissions increase

statistical analysis of the Mill Creek data indicates that if

that plant were to operate at close to full load -- as the IGS

units will be operated -- it would probably not be able to meet

an emission level of less than 0.55 In short the Mill Creek

data do not demonstrate that units like the IGS units which

will operate at full load would be able to meet an emission

limit lower than 0.55 pounds per million Btu
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The Supplemental KVB Report also analyzes the data on
the A.B Brown plant It reveals flaws ir the NOx monitors at
the plant decreasig the reliability of the NOx data gathered
from those monitors The report also points out that the AB
Brown boiler is structurally different from the IGS boilers
The A.B Brown boiler burns low slagging coal This permits
use of division walls in the A.B Brown unit Which produces
lower heat release rate in the burner zone thus generally
lowering NOx ernison levels As the Supplemental KVB Report
explains however IPP uses high slagging coals Which
according to Babcock Wilcox preclude the use of divjsj0
walls in the ICS boilers In short the A.B Brown data are
flawed and the A.B Brown boiler is structurally different from
those that are being built at IGS ThUS the A.B Brown data do
not support setting an IGS NOx emission limit lower than 0.55
pounds per million Btu

IPP5 contract with its boiler manufacturer guarantees
that the boilers will meet an emission limit of 0.55 pounds per
million Btu The Mill Creek and Brown data do not
provide any basis for Concluding that the IGS boilers could
meet NOx limit of 0.50 pounds per million Btu with the
current boiler design Therefore the imposition of an
emission limit below 0.55 would shift liability for compliance
from the boiler manufacturer to the IPP As Previously
discussed on pages 29 and 30 new risk of this type could
result in substantial additional financing costs Furthermore
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the imposition of an emission limit that may be unachievable
would require reconsideration of the projects feasibility and
could result in cancellation of the IGS unit

In sum the current NOx limit of 0.55 pounds per million
Btu is achievable and cost_effective Attempts to install and
operate the controls suggested by the DON could cost up to $1
billion Furthermore there is no technical or factual basj
for càncluding that the IGS boilers as currently designed can
meet any emission limit lower than 0.55 pounds per million Btu
and imposing any limit lower than 0.55 could jeopardize the
financial viability of the project

Response to Comments by Others

Notwithstanding the compatibility of the IGS NOx limits
with all air quality requiremen5 of state and federal laws
certain individuals and environmental groups have submitted
comments to the DON expressing Concern about the environmental
impacts of the IGS NOx emissions As summarized here and
discussed in greater detail in Supporting documents the NOx
emissions from IGS will not have any signifjc adverse
environmental impacts claims to the contrary are without merit

Several comments suggest that IGS NOx emissions will
increase the acidity of precipitation in the geologically
sensitive areas of the Wasatch Mountaj5 The8e areas of the
Wasatch Mountains are 100 miles or more from IGS In report
prepared by ERT Dr George Hidy entitled Effects of NOx
Emissions from the Proposed Interznountajn Power Project on
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Deposition and Surface Water Acidification in the Wasatch arid
Ujnta Mountains Dr Hidy notes that meteorological Condition8
and terrain are likely to pre.vent IGS NOc emissions from ever
reaching the sensitive areas of the Wasatch Mountajns much 1e
affecting the low alkaline surface waters in the Mountains
However if such emissions do reach the Mountains their
impacts on the Mountains will be minimal

Snowpack precipitation and water quality studies
conducted in the Wasatch Mountains and summarized by Dr Hidy
indicate that although the Salt Lake City and Provo
metropolitan areas which are relatively near the Mountains
have grown significantly Since the 1950s there is no evidence
that increased NOx emissions from those cities major mobile
and stationary sources have caused any changes in the acidity
or nitrate concentrations in the Wasatch Mountain8 If such
nearby major sources of NOx loadings have no measurable impact
then any increases in current NOx emission levels in the rangeof 0.8 percent due to the far distant ICS cannot be viewed as
posing any signifjcan threat of increased acidification
Thus Dr Hidy Concludes that any small changes in atmospheric
levels of N02 or its derivatives from IGS should have
negligible consequences with regard to the pH of low alkalinity
surface waters in the geologically sensitive regions of the
Wasatch Mountains

Several other charges and concerns raised by the
environmental groups are addressed in letter from James
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Bowers of the Cramer Co to IPP James Anthony See
Attachment For example the letter responds to comment
charging that no NOx dispersion modeling has been done for
IGS This is not true As pointed out in the Bowers letter
the Cramer Companys dispersion model analyses of the IGS
have covered NOx emissions and have Confirmed the minimal
impact of the IGS NOx emissions

Specifically those analysesshow that even under the conservative assumption that all N0
emission8 from the plant are Converted to N02 the maximum
annual plant impact which will occur about kilometers from
the plant will be only 4.3 micrograms per cubic meter --
small Percentage of the N02 health standard of 100 micrograms
per cubic meter Due to these low impacts and ue to the fact
that IGS and the Wasatch Front are in different air basins
Bowers concludes that IGS NOx emissions impacts on the distant
geologically sensitive areas of the Wasatch Mountains will be
negligible

Another set of comments claims that N0 emjssjon from
IGS will somehow exacerbate ozone levels in the Ozone
flonattainment Salt Lake City area which is 100 miles from
IGS When EPA issued the PSD permit for the IGS however the
Agency stated in the permit that IGS NOx emissions would not
cause or exacerbate any violation of any national ambient air
quality standard The emissions from IGS are now approximately
one-half of those evaluated by EPA Moreover Bowers in his
letter to IPP Attachment concludes that IGS NOx emissions
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impacts
or

the distant Ozone nonattainment areas will be
negligible

Finally the commenter make Unsubstantiated claims
regarding the effects on public health of the NOx emissions of
the IGS IPP believes that those claims are frivolous for two
reasons First as noted above the licenses i8sued by DOH and
EPA for the initial IGS design -- with four

generating unjts --
was based on findings that the IGS emissions would not violate
the public health standards Since then the IPP has decided
to build only two generating units which will emit

substantially less total NOx than the four units originally
licensed

Second comparison of the available health literature
and the ambient N02 concentrations to which the IGS will
contribute shows that the plant will not threaten public
health IGS will be well within the current annual N02 ambient
standard and there is no basis for concluding that this
standard will not limit peak and long-term N02 concentrations
to levels well below those required to protect the public
health..i1

Moreover modeling analyses of IGS contribution
to short-te N02 concentrations reveal that no

.I/EPA Preliminary Assessment of Health and WelfareEffects Associated with Nitrogen Oxides for Standard SettingPurposes Draft Staff Pap Appendix Oct 1981EPAs NO2aft Staff Papert
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N02 exposures approaching the levels associated with effects onthe public health are produced by IGS
Other claims

regarding- the effects on visibility of theNOx emissions from the IGS have also been made noted
above IPP is going forward with the construction of facilitywith total NOr emissions much lower than those initially
licensed and found to be acceptable with respect to
visibility Moreover modeling by Cramer Company as
reported in the Bowers letter shows that the plant will not
impair the visibility in any class areas Finally as
discussed above IGS will meet BACT emission limits for NOr
that are the lowest in the Country for plant burning
bituminous coal Even if emission8 could be reduced with the
application of additional retrofit

controls there is no
reason to believe that Visibility effects if any could be

iVBased on highly conservative interpretation of theavailable health literature EPAs Staff
tentatively Concluded

that infrequent exposures to i-hour average N02 concentrations even as high as 566 uglrn3 should present minimal health
risks to Children and other sensitive PoPulationj8uEPK Draft Staff Paper at 5Temphaajs add Modelinganalyses show that using the very conservative assumption that
100% of IGS NOx emissions are N02 the maximum one-hour N02concentration caused by IGs is 389 ug/m3 value well under
566 ug/m3 More realistic modeling assumptions would produceestimates of peak N02 1-hour concentrations between 52 and 61ug/m3 It should be noted that the above calculation8 areextremely conservative because they are estimates of maximumone-hour concentration5 and EPAs risk estimates contemplatedannual exposures In short the IGS NOx emissions do

not pose any significa risk to public health
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perceptib1y
reduced As EPA explained in Publishing

regulations for protecting visibility in class areas
incremental NOx emission reduºtjons may not be sufficient to
achieve any perceptible improvement in visibi1ity/

Summy

The current ics boiler design incorporates the
demonstrated and proved NOx control techniques that will meet
the permitted NOx limit The technologies Which DON has asked

to evaluate are unproved as KVB concludes there is thus
no technical or factual basis for concluding that the IGS
boilers can meet any emission limit below 0.55 pounds per
million Btu Additionally any changes in the NOx control
system will be extremely costly and could jeopardjze the
financial viability of the project Finally the current NOx
emission limit adequately protects the public health and
welfare For all these reasons the current NOx limit --
0.55 pounds per million Btu on 30-day average -- is BACT for
IGS

/45 Fed Reg 80087 co. l.950 EPA Guidelinesfor Determining Best Available Retrofit Technology forCoal-Fired Power Plants and Other Existing StationaryFacilities Doc No EPA-450/3_80_009b at page 13 Novl98Oincorprated by reference into the visibility rules 40C.F.R 51.300-307 1982 And even these emissjreductions were possible only when NSPS was applied tootherwise uncontrolled plants IGS will be fully Controlled

-47-
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CONCLUSION

The S02 particulate matter and NOx emission limits
that IGS is designØ to meet represent BACT No further BACT
review is authorized at this time However if such review
is conducted it will show that the current limits are still
BACT The limits for all three pollutants are more stringent
than called for by the power plant new source performance
standards for coal-fired power plants In fact the current
standards are among the most stringent in the country

The current S02 emission limit requires IGS to achieve
90 percent reduction in S02 emissions on 30 day average and

requires IGS to meet mass emission standard of 0.15 pounds
per million Btu To meet the 90 percent removal standard IPP
has had to purchase system that approaches the limits of the

demonstrated removal capabilities of S02 scrubbers IPP has

purchased such state-of-the_art scrubbing system Achieving
any higher removal efficiencies on long term basis may not be

possible and trying to achieve high reduction levels will cost

approximately $1 billion To meet the 0.15 mass emission

limit IGS has contracted to purchase several sources of low
sulfur coal Imposing slightly lower mass emission limit on
IGS would produce virtually no air quality benefits but could
well result in IPP8 having to negotiate new coal contracts
which could cost several hundred million dollars over the life
of the plant

-48-
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The current particulate matter standard of 0.02 pounds

per million Btu is we believe the most stringent in the

country To meet it IGS hasinstalled state-of-the-art

baghouse system The current limit is BACT

The 0.55 pounds per million Btu NOx limit for IGS is

also the most stringent in the country for power plants burning

bituminous coal Extensive technical and factual data

submitted to the DOH demonstrate that there is no basis for

concluding that the IGS boilers can meet an emission limit

below 0.55 pounds per millicm Btu Not only might lover

limit be unachievable but also it would be extremely costly

even to try to meet lower limit For example the cost of

selective catalytic reduction is estimated to be well over $1

billion Imposing NOx limit lower than 0.55 pounds per

million Btu on the IGS units could thus require IPP to

reconsider the feasibility of the entire project

In summary the record evidence demonstrates

conclusively that the current emission limits for the IGS units

are BACT There is no basis for changing them

-49-
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INTRODUCTION

Conservationist groups have recently questjofl the levelof
nitroge oxide No emissj0 control proposed for theInteriflountain

Generating Station IGS This Power plant hasbeen designed to indôrporate an NO control System that willmeet an emission limit of 0.55 powds per mi11j BTU Thegroups claim that more ingent standard must be set in orderto prevent an increase in the acidity of precipitation and Surfacewaters in the distant Wasatch and Uinta Mountaj Including bothtransient acidjcatjon of surface waters associated with thespring snowinelt and long-te depletion of lake water bufferingcapacity Figure shows the relative locations of the IGS andthe Wasatch and tJjnta Nourtj1

Our Comments address this ISsue by COnsidering the avaj11eevidence re1atjg to the Pysica1 and chemical processes thatgovern the extent to which the IGS emissions will Potentiallyimpact the mountainous receptor areas of concern The question ofNO deposition and surface water acidification is discussed inthe next section

POTENTIAL CONTRIBUTIONS OF IGS TO NO AND ACID DEPOSITION

The follcwirg su.bsect.s evaluate the level of IGsNO and acid deposjtjo impacts In the Wasatch and UintaMountains They Conclude that IGS Impacts in those areas will beIflSigujfjc for several reasons They also summarize relevantscientific studies on the ge-era1 lack of evidence of acidityeffects in the Wasatc- and Uita Ncuntajns

For exp1e Alan Nil1e
Intermountajn Power ProjectOzone and Ac Rjn Utaws Utah Chapter Sierra Club

1-
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2.1 Dilutj0 of iGs Emissj05 During Transport

Perspective on the Issues
relating to the ic NO emissjo

can be
gaixe by Considering the map in Figure The location

of the Ics is shown relative to Salt Lake City and the Wasathh
Mountains Lake and watershed areas

Potentially susceptible to
deposj0 of acidifying Substances in the Wasatch and Uinta
Mountain ranges are also Indicated These areas have beenidentified from water alkalinit data comjned with soil and
bedrock geology assumj surface igneous arid quartzj rock
structure to be an index of low buffering capacity2 Thelocations on the map ShOWS the large distances between the iQs
and th receptor areas of concern are One hundred miles or more
Thus the air

containing NO emissions from the IGS must travel
one hundred miles before becoming involved in atmosphericscavenging processes that produce wet deposition at the ground in
the Sensitive mountain areas Note that the parts of the Wasatch
Range nearest to the Plant site are not Considered

Susceptible by
criteria used It Should also be noted that the cropland and

scrubsh land betwe5 the IGS and the mountains are notSusceptible to atmoshperic deposjt0 by the criteria used
The NO impacts of potential concern are of two typescorresponding to two temporal scales The first concerns Winter

seasonal COflditions where nitric acid derived from oxidation ofN023 will be scavenged and deposited in the Snowpack The second
involves exposure of low

alkalinity Surface waters to deposition of
acidifying species over many years

2These criteria are
Conventionally used as described for example

by the USEPA Water a1ity data were obtained from the Utah
D1visj0 Of Wildljf Resources and the Dept of Enviroentai
Health Data for soils and bedrock geology were obtained from

the u.s Geologjc Sur-vey

For this Assessment the IO an N02 mixture emitted by the ics
ass to be converted i_ediately to N02 in the air
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We note that little nforma. is available about baseline
ainbjent air

Concentrations of N0 Utah
flonurban levelConsidered typical of the IGS siZe area is about to ug/m

Maxjinu va1es in urban areas of State range from 38 Ug/m3 to
60 ug/m3

Calculations Ifldjcate that the aximum annual average
.ground..1eV

concentration of NC. to the Ics Would be4.3 ug/m3 km from the plajit.5

Atmospheric di1ut0 Would reduce the impact of IGs NOemissions
substantially by the tie they could be transported to

the sensitive areas of the Wasatc Range some 160 km 100 milesaway ASsuming Uniform vertical z.xing and an average neutralstaflty condition we estimate
ccnsevatjvely that the dilutj0

in IGS emissions over this travel distance would be such that the
annual or seasonal average contritj0 to the ambient

NO2 levels
could be no more than about percent of the maximum values near
the plant site I.e about 0.3 An 0.3 ug/m3 contributjo3s less than 0.8 percent of the rnaximum 1nua1 airthient

NO2 levels
in the sensitive areas of the Wasatch Range As noted in thefollowing section terrain chanjg of winds near the Surface
would normally preclude transport of Ics emissions into the high
mountains of the Wasatch Range Thus even the Insignifjestimate of 0.3 ug/m3 increase is robab1y an Overstatement ofpotential average IGS impacts in this area

2.2 Transport of Pollutants Frc the ics to Sensitive Areas
An important factor in evaluating the potential forsignific impacts of source to ondjt105 at receptor is

4Bowers J.F Personal COrn UI CatIC

J.F A.J Anderson and
Eargra5 1983

alcu1ated Air Quality Impact of Eiiss5 from theIntermountain
Generating Station -- Two Unit

COflfigijrj0
Report TR-83478_01 R.E Cramer Co Ic Salt Lake City

4--
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the frequency with which the Sources emissions may betransported toward the recepthr by the winds Several factorsSignifiCajity limit the likelihood of transport from the IGStoward the Potential1y susceptible h.igh elevat.jo lakes in theWas atch and Uinta Noitaj

The surface waters in Utah that exhibit low alkalinitiesi.e low
acid_buffering capacity are generally at elevations of10000 feet or more Vertical mixing in the atmosphere over theSalt Lake Valley is

nor-nail7 restricted in Winter to the lowest3000 feet by the presence of elevated inversions The cappingeffect of the inversions effectively suppresses air motions thatwould cause pollutants in the valley to be carried into the highmountain areas to the east Instead the winds tend to flow fromthe south to Southwest i.e parallel to the high terrainalthough secondary upsiope and dowrislope flow complicate thePrevailing motio near the nountains Thus Pollutants emittedby the IGS are transported mainly northward and parallel to thewasatch Range not eastward into the muntajns The extent toWhich polluted air from the source regions in the valleypenetrates eastward into the areas considered susceptible toacidic deposition is Ujcnow However circumstantial evidencethat eastward transport is suppressed IS found in Utah snowpackchemistry data Messer et a..6 found that chloride
concentrations in snow were largely the result of atmosphericscavenging around the Salt Lake area The water of Great SaltLake has slthsttjal salt Naci component The data of Nesseret al.6 show that the chloride ion concentration in the snowpackdecreases by factor of t-o within an easward distance of 30miles from Salt Lake city This strong change eastward into themountains suggests that the rate of pollutant depositjon5

Nesser Slezak and Liff 982 Potential for AcidSnowmelt in the asatc ains Report L/Q-82/o6 Utah Water
Research Laboratory Utah Sate Urt7ersjty Logan UT
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decreases rapidly as storms pass over the valley eastward intothe mountains The data is also Consistent with the COflClUSjOflthat the principal route of air transport in the valleyparallels te mountains and does not penetrate into areas to theeast

Nitrate ion data in the Wasatch Mountain snowpack does notshow strong gradien5 like chloride The reason for thisdifference is not known but may be related to differences incloud or precipitation scavenging of Partially soluble
NOX gasesvs scavenging of highly soluble NaC1 Particles In any case theconcentrations of nitrate found in the snowpack east of Salt LakeCity are 9.3 ueq/liter or less as compared with largerprecipjtatjo values of 10 to 33 ueg/ljter further east in

Colorado.7 This difference is Irnportant because it indicates theminimal influence of the Salt Lake City metropo1it area ondepostjon in the neighboring area If the local Salt Lake Cityinfluence is small then one would certainly not expect the Ics100 miles away to have any apprecj1e effect in the sensitivemountain areas

2.3 Lack of Evidence of Acidity Effects

The Watersheds and biome of the Wasatch Mountains have beenPotentially exposed to elevated NO concentrations from the SaltLake City and Provo metropo1jt areas for many years Theseexposures are much larger than the small incremental increaseexpected from the IGS plume Is there any evidence of surfacewater acidification or of adverse effects from nitrate depositionin the mountains Without exception the answer to this questjois no

7Based on 1979-1930 obseatjons from the Nation Acid DepositionProgr NAJJp for sites in the ocky riountajns of Colorado

6--
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The work of Messer et al.6 indicates that there is an
abundance of alkalinity retained in the Wasatch snowpack and
lack of mineral acidity both resulting from scavenged soil dust
in the snoy This result essentially supercedes the result found
in snow chemistry data for sites in the Wasatch Mountains 23

years earlier based on very limited number of samples for Utah
Mountain sites in 1959.8 Two Wasatch Mountain samples showed

nitrite and nitrate levels in snow to be between 1.7 and 11

ueq/liter These are comparable to values reported by lesser et
al.6 for snow sap1ed in 1982

Water quality data are available from historical lake

surveys in the Uinta River Provo River Duchesne and Weber River
watersheds from 1956 to 1921 Although the lakes sampled by the
various surveys are rarely the same the reported chemical

properties show lake alkalinities in the mountains are generally
20 mg/liter as bicarbonate less The pH value of these lakes

range between 6.4 and 8.5 over this same time period.9

Data reported for six lakes surveyed in the Uinta Mountains

showed nitrate levels of 0.05-0.10 mg/liter with pH 6.57.0 in

1956 survey 23-25 years later of different Uinta Mountains

lakes 1979-1981 showed nitrate levels from 0.05 to 0.2

8Feth Rogers and Roberson 1964 Chemical Composition
of Snow in the Northern Sierra Nevada and Other Areas Water
Supply Paper 1535-3 U.S Geological Survey U.S Govt Printing

9Office Washington DC
Reports of the Utah Di- of Wild1fe Resources for the Lake Fork
and Uinta River drainages 1971 Hales D.C.D 1958 An
Inventory of the Waters of the High Uintas Utah Dept of Health
1982 State of Utah Clean Lakes Inventory and Classification
Utah Dept of Health 130 State Water Quality of Selected
Impoundments
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mg/liter and field values between 5.8 and 8.2 One casePyramid Lake in 1981 was reported to have nitrate levels of 0.6mg/liter and pi value of 7.8 This comparison indicates noevidence o4 any historical change either in pH or nitratelevels in high altitude lakes of the Uinta Mounj
Unfortunately no parallel information on historical trenappears to be available for the Was atch Nountajn waters In theabsence of such data the Uinta history must be taken asregional index of water quality

As final comment it is noted that fish surFey have beenconducted in the Uinta and Lake Fork River drainages Thesurveys have been made by the Utah D1V1SIO of Wildlife Resourcessince 1960 The Surveys show no reports of fish populationdeclines attributed to any water quality factor Includingacidity

2.4 InnOCUOUS Nature of Nitrate Deposition

The effects of small incremental increases in nitratedeposition on the blame will be negligible because of its
lflflOCUOUS character Nitrate is widely used as fertilizer forenhancement of nitrogenlean biosystems It rapidlyassimilated into the biome as part of the growth and decaycycle There is no evidence that nitrate se acts in any wayother than as nutrient in terrestrial systems

Nitrate is not retained in low-alkalinity mountain lakes orstreams because these waters are oligotrophjc in character andthe blame is nutrient_lean Added nitrate is taken up by bothaquatic and terrestrial biota as nutrient Thus we would notexpect to see accumulation of nitrate in the low alkalinity lakes

Nitrate deposition may also Iio1ve deposition of hydrogen1Ofl Some researchers have statec tnat increased acidity of
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Snowpack results from nitric acid accu1atjon As noted aboveno reports of fish kills
lflVolving acidjfjcaiton with snowne1thave been reported in the West There is no precedent to expect

that any sal1 incremental chang in the deposition of nitrateas an acid on snow will cause de.mage to Xisheries in the highaltitude waters of the Wasatch.Rge

SUMMARy OF CONCLUSIONS

survey of available
inforr.atjon indicates that thecombination of atmoshperjc dilutj terrain chanexjng oftransprt winds and SUppressjo of vertical mixing above the

surface layer strongly reduces the
Possibility for any 1nfluence

of NO emmjsjons from the propQse IGs on acid deposjt0 in the
neigorjflg susceptible areas of the Wasatch Mountains

The projected increase in ua1 bjent
NO2 concentration

due to ICs emissions are small less than 0.8 Percent compared
with cuirent baseline urban levels measured in the State No
evidence exists in snorpack prepjtation or water quality data
that suggests historicai changes have occurred in acidity or in
nitrate

Concentrations SInce the nid-19505 This is despite the
pressure of growing rnetropoar area around Salt Lake City and
Provo which has Involved increased NO emissions from stationa
and mobile sources Since the l95
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Attachment

Cramer company kio
POST OFFICE BOX 8049 SALT LAKE CITY UTAH 84108 801 581-0220

JNIVERSfl-Y OF UTAH RESEARCH PARK

July 1983

Mr James Anthony
Project Director

Intermountain Power Project
Box 111 Room 931

Los Angeles CA 90051

Subject Response to Comments by the Utah Chapter Sierra Club et al onNO Emissions from the Intermountain Generating Station IGS
Dear Jim

As requested by your staff have reviewed the followingdocuments Intermountain Power Project and NO Controls by HowardWilkerson from the JuneJuly 1983 issue of Uinta Nws publication ofthe Utah Chapter Sierra Club and the 20 April 1983 letter from theUtah Chapter Sierra Club five other environmental organizatjo and oneindividual to the Utah Air Conservation Committee entitled InterinountainPower Project and Selective Catalytic Reduction Technology Among themajor issues identified in one or both of the documents are the contentionsthat no dispersion model calculations of the air quality impact ofemissions of oxides of nitrogen NO have ever been performed for theIntermountain Generating Station Is stationary source NO emissionsin the State of Utah will be doubled by the addition of the NO emissionsfrom the twounit ics as currently designed the NO emissons fromthe IGS will contribute to the current problem of nonatajnment with someof the National Ambient Air Quality Standards NAAQs along the WasatchFront and the NO emissions from the IGS will form visible brownplume that will exten 20 miles or more downwind depending on the meteorological Conditions in an area of high visibility My comments on thesefour issues are given below point out that my comments are restrictedto my areas of expertise and do not address issues such as the feasibilityof various types of emission control technologies

Issue

All of the Cramer Companys dispersion model analyses ofthe air quality impact of emissions from the ICS identified as the IPpPower Plant in our earliest reports have included calculations of nitrogendioxide NO2 concentrations Bowers et al. l978a Bowers et al1981 and Bowers etal 1983 For example under the assumption thatall NO molecules are immediately converted to
NO2 as they exit the

ruiÆCIA Ir%I IICI lftp.J I.J LATflPN rvrA or ei ouvo rr.-
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Mr James Anthony

July 1983

Page
Twos

stack Figure 32 ofour report on the current tounit version of the ICS
Bowers at al 1983 shows that the calculated maximum annual average
groundlevel NO2 concentration attributable to emissions from the IGS of
4.3 micrograms per cubic meter occurs 7.1 kilometers northnortheast of the
ICS stack This maximum annual NO concentration is small fraction of
the primary and secondary annual NAAQS for

NO2 of 100 micrograms per
cubic meter

Based on the air quality data available from the Utah Bureau of
AIr Quality UBAQ the highest annual

NO2 concentrations in the State of
Utah of about 60 mIcrograms per cubic meter are found in the Wasatch Front
cities of Provo and Salt Lake These concentrations are primarily attri
butable to emissions from mobile sources along the Wasatch Front In our
air quality impact analysis for the original fourunit version of the IGS
Bowers etal 1978a we concluded that there will be negligible inter
actions of emissions from the IGS with emissions from the mobile and Stat
ionary sources along the Wasatch Front because the IGS and the Wasatch
Front are contained in different functional air basins In other words it
is our opinion that it will be impossible to measure the effects of NO
emissions from the ICS in the Wasatch Front area because the NO concentra
tions attributable to emissions from the IGS will be negligible

Issue

According to the article by Mr Wilkerson NO emissions from
the current twounit IGS will approximately double the stationary source
as opposed to mobile sources such as cars of NO emissions in Utah
To the best of our knowledge this statement Is based on erroneous or outof
date information According to the information provided to the Cramer
Company for use in the air quality impact assessment that is contained in
the Final Environmental Impact Statement for the expansion of the EmeryHunter Power Plant Bowers et al 1978b current NO emissions from
only Hunter Units and in combination with current NO emissions
from Units and of the nearby Huntington Canyon Power Plnt exceed the
NO emissions that will result from the operation of the twounit IGS byfactor of about 1.3 There are of course stationary sources of NO
emissions in the State of Utah in addition to the Hunter and Huntingto
Canyon Power Plants Thus the NO emissions from the twounit IGS will
not double the stationary source N6 emissions in Utah

Issue

We expect that NO emissions from the ICS will have the same
negligible impact on the aii quality in the Wasatch Front area as the
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Mr James Anthony
July 1983

Page
Thr1e

impact of the NO emissions from the Hunter andHuntington Canyon PowerPlants Based on our examination of the
NO2 air quality data tabulated

by the UBAQ for the Wasatch Front cities of Provo and Salt Lake we areunable to discern any effects of the increases in stationary source NOemissions as Hunter Units and and the second Huntington unit Uit
came on line during the late 197Os and early 1980s For example theannual average NO2 concentrations in Salt Lake City and Provo were constantduring the period 1979 through 1982 To illustrate that the effects on

NO2 air quality in the Wasatch Front area of emissions from these two
power plants are negligible in comparison with the effects of emissionsfrom local mobile and stationary sources and the effects of yeartoyearvariations iii meteorological conditions the highest and secondhighesthourly NO2 concentrations measured in Provo and Salt Lake City during1981 were lower than during 1980

The letter from the Sierra Club etal expresses concern aboutthe fact that the Wasatch Front area currently is not attaining some of theNAAQS 40 CPR 52.2331 However we point out that the entire State ofUtah is an attainment area for the
NO2 NkAQS Even if the maximum groundlevel

NO2 concentration estimated at any point for emissions from the
twounit IGS is added to the maximum

NO2 concentration measured in theState of Utah the resulting concentration is well below the NAAQS
Additionally because of the negligible NO concentrations that we expectalong the Wasatch Front as result of emisions from the IGS we expectthat emissions from the IGS will produce negligible contributions to the
concentrations in the Wasatch Front area of photochemical air pollutantssuch as ozone 03

Issue

Mr Wilkersons article concludes that Finally the NO willbe visible depending on the weather as brown plume twenty or rnre mileslong in region which now has high visibility Based on the available
data the Delta area does not have high Visibility In comparison with thepristine air quality areas of Utah The mean visual range maximum distanceat which an object can be seen at the Delta Utah Airport during the period1949 through 1954 the most recent period for which Visibility observationsare available was only about 70 kilometers Bowers 1979 This visibilityis much less than the 170kilometer regional visual range estimated forUtah by Latjmer and Ireson 1980 Figure 13 Our analysis of the Delta
Airport hourly surface weather observations indicated that windblown dustprobably attributable to agricultural activities was the primary cause ofthe relatively poor visibility in the Delta area
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Mr James Anthony

July 1983

Page Fou

Whether th plume from the IGS will visible will depend on the
background illumination the plume constituents and dimensions and therelative position of the sun plume and observer The brown plume describedin Mr Wilkersons article assumes that the

NO2 concentration in the IGS
plume is sufficiently high that enough blue light is selectively absorbed
to produce discernible discoloration Although we have not evaluated thepotential visibility impacts of emissions from the IGS within 20 miles ofthe IGS plant site we have evaluated the Visibility impacts at the nearestexisting and potential Class pristine air quality areas of emissionsfron the original fourunit IGS configuration Bowers 1979 The resultsof our model calculations indicated that there will be no detectable
atmospheric discolorations or reductions in the visual range attributableto these emissions

hope that the above comments help to place in perspective theconcerns expressed in Mr Wilkersons article and in the Sierra Club etal letter

Sincerely

James Bowers

Principal Scientist

JFBbjs/aj

IPI 1_000477



Mr James Anthony
July 1983

Page Fiv

References

Bowers Cramer and
Anderson 1978a Calculated airquality impact of the emissions from the proposed IPP Power Plantat the Lynndyl site Cramer

TR7845001 prepared for Interinountain Pave

Bowers Cramer and
Anderson 1978b Final reportAssessment of the air quality impact of the proposed Emery PowerPlant expansion j_ramer Compan Technical

ReportTR_78...444_O1prepared for Vaughn Hansen Associates Salt Lake Cit

Bowers 1979 Calculated visibility impacts of emissions from theproposed ipp Power Plant at the Lynndy site Cramer Companyprepared for Intermountain PowerProject Sandy UT

Bowers Anderson and Cramer 1981 Calculated air qualityimpact of emissions from the IPP Power Plant for the revisedstack configuratj Cramer
TR8147802 prepared for Intermountain Power

Bowers Anderson and
Hargraves 1983 Calculated airquality impact of emissions from the Intermountain GeneratingStation IGSt0 unit configuratjo Cramer Company
prepared for Interinountain PowerProject Murray UT

Cole and Summerhays 1979 review of techniques availablefor estimating shorttei-m NO concentrations Journal of theAir Po1lutfo Control Associtio 298 8128T
Latimer and Ireson 1980 Workbook for

estimating visibilityimpairment _port No EPA_450/4_8o...o3iU EnvironmentalProtection Agency Research Triangle Par

IPI 1_000478



Approved by

STUDY FOR
PARTICULATE CONTROL QUIpp

ELECTROSTATIC
PRECIPITLTORS AND PANRIC FILT

INTERMouNTAINpoR PROJECT

Task No PAA66

Prepared by

IUNG BEN CRtI

Meohanjoai Design SectionDesjg and Construction Divij0Los Ange5 Department Of Water and Power

Appli 30 1980

Quality Syste

IPI 1_000479



EXECUTIVE SUQ4IRf

The objective of this study is to compare electrostatic
PreciPltatqrs and fabric filters applied to the Intermountain
Power Project IPP as the particulate COlTht device

After thoroughly examining the advantages and
disadvantages of these two particulate control equipment
alternatives the seleotjon of fabric filter is recommended
Major reasons for this recommendation are summarized as follows

The performance of electrostatic precipitato
depends very much on coal and fly ash properties but thj is
not usually true for fabric filters IPP has not Obtained
Confirmed sources of coal supply and furthermore it is almost
Impossible to secure onsistently unIform coal properties during
the life of the plant The uncertainty of coal properties makes
the fabric filter better choice than the precipitator

In general fabric filters have higher collectIng
efficiencies than electrostatic precipitators and moreover
they can consistently maintain this high efficiency well
designed precipitator can achieve very high efficiency but this
efficiency tends to vary depending on coal properties and
operating COnditjo3 Field experiences have shown that
precipjtat5 often gradually deteriorate after few weeks of
operation and have to be shut down for washing and other
maintenance to maintain high efficiency
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Fabrj0 filters are more effective in reducingplume
opacity than electrostatic precipitator3 The majorContribution3 for VisIble Plumes are tine particles In the sizerange of 0.2 to 1Omicron Fabric filters can Collect thesefjne particles more effectively than precjpjtatg can Pluopacity is an important

COnsIderatjo for selecting particulatescontrol device because is located in an area where
aesthetics is

very sensitive Issue

Cost comparisons show that the fabric filter isless expensIve than the precipitator The fabric filter alsohas the potential to further reduce its costs by increasingbag life

In the western states where 1QW..sulfUr coaj arethe major Source of fuel more Utilities have committed
themselves to fabric filters than those committed to
precipitator5 It appears that the performance record of fabricfilters has.already convinced electric Utilities of their
Superiority over precipitator3

In thj Study the favorable results for fabric filtersmake the recommendation Obvj3 But it Should be noted thatthe conclusions are only applicable to
generatjg stationsburning lowsulfur coals and under certain COfldjtj03 It isnot the intention of thIs Study to generaj the results for allcases

ii
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Introduction

The Purpose bf this report is to Provide technicaland economic
evaluatjo3 of the alternative methods ofparticulate emissjo Control for the

Intermouflain Power Project
IP

Generating Station located in the
Delta_LyflfldYl area ofCentrai Uta.I

key
environmental problem facing the electricindustry is the Increased emphasis by regulatory agencies on

the application of hIgh efficiency particulate CO01 devices
to pulverized

coal_fired boilers The
Particulate emissj0 limjinitially set by the

Envlronmentai
Protectj0 Agency EPA wa0i lb/106 Btu Under the Clean Air Act of 1977 EPAon June ii 1979 New Source Performce Standard forparticulate3 of 0.03 lb/To6 Btu whioh more than three tIesstricter than the previous lijt In the

Conditional Permit to Comenoe
Con3tructjo and Operation of

IP by EPA Region vill the
particulate emisj03 are further1iited to Only 0.02 lb/106Btu This stringet particulateemis0 limit has definIte impact on the se1ectj0 ofparticulate control equjp

Electrostatic
precipitator5 have been the dominantParticulate oollectj device in the electric

Utility industry
for many years

However Increasingly stringent emIjonstandards have led to
substantially hig CoSts forPrecipitator3 Thee Costs have increased so high that fabricfilters baghous3 have become

competitive
alternative inachIevjg cost effective control of Particulate emIsj03
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Besides cost
CO3LderatLo3 the stringent em1sf lLmj alsohave Placed tabrj0 filters in

technically favorable
POSition

based on data from
increasing numbers of recent fabpj0 filterto UtilIty boilers

report compares the
advantages and

disadvantagesof fabrj0 filtersafld
precipitators in light of such factorsas coal

Properties Tisibi1Lt
avaflability other Utilitiesexperiences costs and related regu1aj03 finalrecoefldatjon is made based on these

-2-
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ii Teohnjoai Discu30

Electrostatic
Precipitator

Precipitator3 have operated
successfully Over Dumber

of years for Wide range of particle 3IzeÆf0j the electricUtilities The basj0
Precipitation process takes Place in three

step first the particles in the flue gas are charged bybombardment of gase5 IOnS that are produced by means of high
voltage Corona

discharge The charged particles thto
coflecting electrode of OPPOSIte

Polarity and finally
the collected material is disloged by mechanical forces to anappropr4 ate Storage Space for Subsequ dispos

The
Performance of Precipitator

Perfoance of
Precipitator is sensjtve to

number of items which are sometimes
interrelated witheach Other bre discu33 of them is given here

Coal
Characteristic

The performance of an
electrostatic

Precipitator
is affected throug0 its

oPerating life by the coal burned
in the boIler

major coal
characteristic of COncer itfly ash

re3istiit The
resistijt is functj0 of fluegas temperature

fly ash mineraj analysj3 flue gasmoisture and Zi su1f content in the coal Western
lOWsu1fur

Coals are noted for their high resistivity ask and
diff1cuit

to precipjt Figure
presents typical curves of electricalas function of tl gas temperature and SulfurOOflt5t in the coa.1.1 To overcome the

difficulties of highresj3tity fly ash three methods are
enera11y employed

3-
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to oversize the
precipitator to inject gas

chemicals to use the precipjtO before the air preheaterhotside
precipitator But any one of these has its wnproblems to be Solved

Sodi Content in the coal also affects theperformance of
Precipitators the Coaj with low sodium contentproduces

unsatisfactory precipitator performance Field
operating data Shows that reduction in Sodium content fromthree percent to one percent produces almost 50 percentdecrease in effective migratj velocity 50 percent decreasein migratj velocity requj3

aPproximately 50 percentincrease in required precipitator size Thi5 approximation canbe found from the Deutsch equato which is the basis forprec1pit0 design

Precipj0
specificatjo3 should be based onCoal propertj5 The more Coal information one can obtain priorto Issuing the precipitator
SPecification the less chance therewill be of performance problem Thought Should also be givento Coal properties which may be encountered many years into thefuture Coal core sample analysj3 Should be required from areasof mines which will be mined many years into the future

Specific Collection Area

Specific Collection Area SCA is defined as thearea of collection surface per iooo actual Cubic feet per minuteof flue gas flow The commonly used unit is tt 211o00 acfmwhio generally describes the size of
precipitator SCA is
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dependent on requr ool1ectj
fficiency particle Sizedistribution ash chemca1

Properties altitude and OthersThe use of electrostatic
precipitator3 to Ool1et90 percent or more of the fly ash at coal burning Power Plants..has been Coonp1ace for 50 years At the

Collecting efficiencyof 90 percent precipitator3 can perform very veil Using SCAwell Under 200 In recent years however more and morestringent particulate emisj0 standards push the
Collectingefficiency to 99 or 99.5 percent for flew coal_fired Power plantsin the United States This requjr5

precipitator with muchlarger scA Fot example precipitator for 99 percenteffIciency is at least twice as big and costly as one for 90percent efficiency for any given type of fly ash from givenflue gas compOsition at gIven temperature and humidity
To achieve adequa

Performance the trend forprecipitator design is that much larger SCA Is used for newpower plants than for the existing ones For
example underthe New Source Performance Standard of 0.03 lb per miiljBtuEPA has predicted 1000 SCA for lOw.suifur western coai.2The larger size precipitator of Course affects the capital aswell as OPerating CO3t

Flue Gas Flow Distribution
Poor gas flow distribution can seriously impairthe performance of precipit0 Thi3 poor distributionresults from poor inlet duct arrangem or from fluctuation3in boiler load With gas flow at high velocity through Someparts of the system and at low velocity through other parts
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the overall collectj
efficiency is reduced This reduetjoIs caused by the effect of creating different specifj collej0areas acr3 the face of the

High Velocity areashave the effect of reducing the preojpjta0j côllej0 surfaceper unit of gas flow

Boiler OPerating Condjtj03
Boflar

operating condjtjo3 can have dramaticeffect on precipitator3 perfoanoe Flue gas flow may varydue to.varjatjons in the coal Properties There may be periodswhen peration with Increased boiler excess air requjpeThe leakage of air preheaters will increase with time Ajthese Operating COfldjti05 will affect the performance ofprecipitator

Sometimes oxygen imbalances Occur across theboiler The imbalance forces the operator to boost the totalair flow in order to operate with safe oxygen level in allareas of the boiler Thi3 increase of air flow can usuallyaffect the precipitators performance A.o varjatjc intemperature across the flue gas can result in
differences in temperature across the precipitator which In turnInfluences precipitator Performance

Cold and Hot precipita3

Precipitator5 are classified as cold side unitswhen they have been installed downstream of the air preheaterwhere gas temperatures are in the range of 250 deg to 350deg Hot precipitator3 are those Installed upstream of the
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air preheater where gas temperatures are ira 650 dog to 750deg
range

Cold precipitators have been used for many yearsin the utility industry burning Col3 As the resultof more stringe rules on SO2 emissjo3 utilities started toconsume more 1owsulr coals for Power generatj0 Righ ashresistivity is always associated with lowsulfur Coal vhiehresults in lower collection
efficiency Since ash resistivjtcan be reduced by iflOreasing gas temperature the hot

precipjt0 was introduced for units burning lOwsulfur Coal
hot precipitator treats larger flue gas volumebecause of the elevated temperature Besides other

Problemssuch as air leakage and differentisi thermal expansion betweendifferent parts cause operating difficulties
In the past few years the discu530 to installhot or cold precipitator has always been controversial Vendorhave taken OPPOSIng Sides of the argume For lowsulfur coalthe Size or cold precipitator can be enlarged to achieve thesame collection efficiency as hot precipitator it seems thatwith proper attentjo to design 3Ideratj0 and good oPeratingand maintenance practices both can be competitive alternative3

American and European Designed Precjpjt3
American desIgfle precjpjtat03 use weighted wirefor the discharge electrode and light gauge flat plate for

the Collecting electrode They Utilize rapping forces of 10to 50 10 to 50 times of the acceleration of gravity todrIve the dust Into the hoppers The light weight construction
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does not allow very high intensj rapping whj is requfor the high
resistivity ashes The basic advantage of tb3design is tie
relatively low capital cost
The matn features of Europej des1gnprecipitator are the

discharge electrode is Supported withrigid franje to reduce wire
breakage the

rapping lntensjt
is at least ioo tOo times the

acceleration of gravity
The Europe des1g

Usually stronger and larger than theAmerican design The Europe design Coats sore but is morecapable of handling high resistijt fly ash and
maintainjgperformance

efficiency

Fabric Filter

The basj0 design of fabric filter unit is simpleand
It employ3 the

filtering capability ofhih..efficie0y woven or felted fabric to form tubes or bags that
are Placed in

housing structure called bagho5 In thisreport the baghou3 and the fabric filter are meant to be thesame equipnj and are used
interchange1y The highefficiency requjrenj3 of Particulate removal and longer bag

life have made the application of the bagho3
economically0ompetitive with electrostatic

precipitator3

When flue gases pass through the Cloth filterparticulate3 are trapped in the fabric mesh The col1ectj0Proces3 enhanced by the particulate cake that is built up
on the fabric surface This particulate Cake acts as filterto the finer partie5 in the flue gas stream As this filter
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cake increases in thjk33 the pressure drop across the filtersurface increases In order to avoid an excessively high
pressure dop across the bag surface the filter bags are
Periodically Cleaned- to remove most of the bUilt_up filter cakeThe filter cake then falls into an ash Collection hopper beneaththe filter bags for eventual removal

The Performance of Fabric Filters

Fabric filter units are not sensitive to fly ash
resistivity and have proven themselves capable of high
particula removal efficiencies to produce very low outlet dustloadings To Use western lowsulfur coal under existing
stringent emissions regulatjs these two factors put baghou35on favorable or at least competitive Position to
precipitator3

Major limitations to the successful performance
of baghouse are flue gas temperature and pressur drop
Temperature is limited to about 550 deg at the high end to
prevent bag damages At the lower end of the temperature scaletemperatures are limited to about 30 deg above the water dewpoint to prevent bag Plugging by Condensed moisture Duringboiler startup the flue gas is bypassed from the baghouse toavoid bag damages In addition to the bypass the baghou

sometimes is heated to reach the temperature above the dew pointbefore being put back on line Pressure drop across bags depends
on the gas voju.e filtered through unIt area of cloth whjh
is called the airto_cloth ratio Too high an airto_cloth ratio
leads to increased filter resistance and hence high pressure
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drop This high pressure drop causes excessive bag wear and
reduces bag life It may also cause load reductions due to fan
power limittjo3

Baghous configuratj also his signjfj
effect on baghou perfoance Multiceli construction is

necessary for good performance The general approach is that
two cells can be taken Oft-11 at full load one undergoing
cleaning process and one undergoing maintenance With thjs
desIgn even the largest steam generator can be operated with
limited downtime for repair or maintenance thus erthancjg the
availability of the particulate control System When the boiler
is Operated at low loads it is often necessary to shut oft partof the baghouse cells to keep gas temperature high enough to
prevent moisture condensation

Fabric Filter Sizing

Basicaliy fabric filter is device Producing
relatively constant outlet grain loading even with various

ash contents in the coal Thus the required particulate removal
efficiency has little impact on the size of the baghcuse

The most signifjc factor in determining baghou
size is the airto_cloth ratio A/c ratio Also the size of
the individual bags diameter and length of the bag will affect
the baghouse size In order to limit the pressure drop to under
five Inches water the A/C ratio of two is considered to be

conservative criteria for sizing baghouse for coalfired
Power plant.3

10
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Cleaning Mechanism

All baghouse5 operate in basicafly the Same wayand the main Variations between different bghouse5 are in thetype of fabric used.afld the fabric cleaning mechanism In tactit is the cleaning method that characterizes one type of baghoufrom another

Filter bagz are cleaned by three basic method3These iflolude shaking reverse gas flow and Pulse jet
Sometjes more than one of the cleaning methods are used in
combjnat1o or the baghou Is designed so that the Operatorcan select operatjo in either single cleaning mode or in
combination of Cleaning modes it

generally believed thatreverse gas flow is the best method of cleaning because it doesnot subject the fabric to severe stress as the case with shakingor pulse jet

Shaking

The shaking method cleans the bags in manner
similar to shaking rug Before the shakIng starts dirty gasflow is shut off in single compartment The bags in this
compartment are then shaken at the top to dislodge the dust Whichis then Collected in the hopper below The shaking mechanism
desjgii must be especially adapted to the type of fabric used
Shaking is vigorous cleaning method and can be accomplIshed
in various degrees of severity Too violent shaking can damagethe bags Too gentie shaking may fail to dislodge deeply
embedded fly ash Consequenty Controls are needed to permit
adjustment of the intensity frequency and duration of shaking

11
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Reverse Gas Flow

With reverse gas cleaning the clean gas outlet
of cell Is shut ott first Following brief no flow period
for dust settling clean flue gas is introduced in reverse
flow to gently collapse part of the bags and dislodge the ash
allowIng it to fall into the hoppers Following another
quiescent noflow period the cell is returned to service
Typical cleaning processes are usually so designed that

compartments or cells are continuously cleaned on cyclic
basis one at time The period between cleaning cycles can
be adjusted to accommodate various inlet graIn loadings produced
by different coal ash contents Proper control of the frequency
of cleaning and duration of cleaning will maintain an acceptable
pressure drop across the entire baghouse Normally baghouses
with this cleaning method and the shaking method are

compartmentalized so that one compartment can be isolated for

cleaning while the remaining compartments handle the total gas
flow

Pulse Jet

With pulse jet cleaning each individual bag is

subjected to high intensity blast of air from inside of the

bag The pulse action expands the bag and forces the dust cake
frcm the exterior side of the bag venturi of diffuser nozzle
is usually mounted on the top of the bag and assists the pulse
jet by aspirating secondary air Pulse jet units are usually
designed so that pulse time the interval between pulses the

numbers of pulses and the frequency of cleaning can be adjusted

12
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The cleaning can be accomplished either while the bag is

filtering combustion gases or with the compartment Offline

Pressure Drop

Pressüj.e drop through the tabricfjlter System
is one of the major concerns to the potential user Most

baghouse systems are designed for flange_to_flange pressure
loss of four to eight inches water Many factors affect pressure
drop in the baghouse such as A/C ratio inlet grain loading
frequency of cleaning duration of cleaning and the number of
compartments The dominating factor is the A/C ratio By

averaging data from different sources JensenU of Bechtel
Power Corporation derived an equation relating pressure drop and
A/C ratio as below

O.566v18

Where AP is the pressure drop in inches of water co1u and

is A/C ratio in feet per minute Figure presents the relation
between pressure drop and A/C ratio it should be noted that

the curve in Figure is only an average value and cannot be

used for design purposes but the relationship is very clearly
demonstrated

With properly designed A/C ratio the pressure

drop can be limited by the frequency and duration of cleaning
Two different controls can be employed to limit pressure drop
timing controls or pressure controls With timing controls
the compartments of baghouse are cleaned at predetermined

13
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intervals which keep the pressure drop below certain values
With pressure control predetermined cleaning cycle is

initiated Lch time the pressure drop across the baghouse exceeds
certain values

Baglife and Bag Material

The fabric filter baglife is function of many
variables such as operating iic ratio pressure drop cleaning
method and its intensity and frequency chemical properties of

fly ash particulate loading and particulate size distribution
Vendors usually guarantee twoyear bag life but based on actual
field experience bag life of three or more years can be

expectea

Selection of bag material is one of the most

important factors in prolonging bag life The choice of fabric
is dependent upon the inlet gas temperature particulate chemical

characterIstics particle size and concentration acid dew point

temperature and moisture content of the gas stream To

withstand the operating temperatures and sulfur oxide content
from coalfired boilers the only commercially proven fabrics
are woven fiberglass and felted teflon according to Stenby
of Stearnz...Roger Inc.5

Design Considerations

Important considerations in designing baghouses
for coalfired utility boilers are listed as below

Use conservative airtocloth ratio The

gross A/C ratio should be about to With one or two

compartments out for cleaning and maintenance the ratio can

i_
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be higher but never exceeding 2.5 to With proper cleaning
methods the to ratio is consistent with acceptable pressure
drop longt bag life and good particulate collection efficiency

Design pressure drop should be nominal four
inches water with maximum of six inches water Based on field
testing data the Environmental Protection Agency EPA reported
that using an airtoc1oth ratio of to pressure drop of
five inches water or less can be achieved

Use reverse air cleaning method.3 This

is the most gentle method for filter bag cleaning The cleaning
cycle should be automatically controlled by monitoring baghouse
pressure drop Once the pressure drop reaches present limit
the cleaning cycle should be started timed cleaning cycle
should also be provided

The baghouse should be designed to operate
at full load with two compartments offline one for cleaning
and one for maintenance This arrangement will increase the

baghouse r.eliabilty and availability

Provide low gas inlet velocIty to each

compartment with suffjjet ash hopper storage capacity to

minimize turbulence and reentrainment of fly ash

Monitor and control flue gas temperature at

baghouse inlet to stay at least 30 deg above the water dew

point An air heater bypass should be provided for increasing
flue gas temperature when the boiler is operated at low loads

15
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Woven fiberglass with teflon coating should
be considered as bag material Field testing indicated that
this type of bag material can achieve very igh particulate
removal efficiency

Easy and safe bag replacement arrangement
should be provided

Opacity and pressure drop monitoring
instru1entz should be installed to detect failures as early
poss bile

Provide proper bag tensioning to achieve good
performance and extended bag life

The heating of baghoue3 and hoppers may be

necessary under extremly cold weather

16
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III Cost Estimates

Costs of electrostatic precipitators and fabric filters

are compared and discussed in this section from three different

sources The first one was reported by EPA for their background

jnformation.3 The second source was developed by StearnsRoger

Engneer1ng Corporation and Electric Power Research Instjtute.7

The third one came from study for IPP by OCA Corporatjon8

It should be noted that the purpose of these cost estimates is

to give adequate comparisons between electrostatic precipitators

and fabric filters on the same basis These costs do not

necessarily reflect actual capital and annualized costs because

of different methods of calculations by different sources

EPA Cost Estimates

To cover realistic spread of conditions that might

occur within the electric utility industry EPAs estimates

considered two types of coal three different control systems

and four plant sizes The two types of coal were ne
containing 0.8 percent sulfur 8.0 percent ash and heat value

of 10000 Btu/lb the other one containing 3.5 percent sulfur
14 percent ash and heat value of 12000 Btu/lb Three control

systez were fabrIc filter electrostatic precipitator and

venturi scrubber The plant sizes were 25 100 500 and

1000 MW For the application to IPP only lowsulfur coal with

fabric filter and electrostatic precipitator are considered here
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Capital Costs

Capital costs are in 1980 dollars which include

indirect cbsts covering interest during construction field

overhead engineering freight Offit tàxe3 spares and

startup These indirect costs are estimated as 33.75 percent
of installed cost Alzo contingency allowance Of 20.percent
of the total Is added to reach the final turnkey investment

For fabric filter an airtoo1oth ratio of 21
is used for the estimates For the electrostatic precipitator
threesjzes of precipitators are used because the removal

efficiency is function of the plate area and the cost is also
fUntjon of the plate area The sizes vary from tWO to 650

square feet per 1000 acfm

Annualized Costs

The total annualized costs include direct operating
costs and annualized capita charge Direct operating costs

include fixed and variable annual costs such as labor and

materials needed to operate equipments maintenance labor and

materials utilities including electric power fuel water and

steam and disposal of liquid and solid wastes Annualized

capital charges include capital recovery factors representing
10 percent interest over 2Oyear life An additional four

percent of total investment was also added to cover general

administration property taxes and insurance The mills per

kjlowatt..hour were computed using 65 percent operating factor
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Table presents capital and annualized costs for
both fabric filters and .Ølectrostatjc precipitators For power
plant of 82 MW such as for the IPP unit the capital cost for

fabric filter is about $45 million and the capital cost for
an electrostatic precipjtator is $62 million The annualized
costs are 1.86 mills/kwh for the fabric filter and 3.55 mills/kwh
for the precipitator These numbers were interpolated between
500 MW and 1000 MW The economic advantage of fabric filter
over precipitator is clearly shown here specific colletjon
area SCA of 650 was chosen for the precipitator cost

estimation because for stringent regulation of 0.02 lb/b6 Btu
emission rate this is more realistic number to be used

Stearns-Roger Cost Estimates

The economic findings by Stearns-Roger was sponsored
by the Electric Power Research Institute and presented in 1979
The cost estimates were based on 500 MW pulverized coal-fired
boiler burning four different types of coal The coals were

Wyoming subbituminous 0.56 percent sulfur North Dakota lignite
0.68 percent sulfur Alabama bituminous 1.9 percent sulfur

and Eastern bituminous Since Utah coal was not included in the

study the costs using Wyoming subbitumjnous coal are presented
here because the Wyoiing ooal is.the most similar to the Utah
coals that are expected to be used at IPP

Five different particulate collection systems were

considered hot side precipitator cold side precipitator

fabric filter with 20 compartments and two-year bag life fabric

filter with 20 compartments and four-year bag life and fabric

filter with 40 compartments and two-year bag life
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Capital Costs

Capital costs were estimated for range of outlet
emission levels Included in the estimates are materials and
labor for installatjo of the Collectors hoppers Support steel
ducts nozzles dampers fans expansion joints ashhandling
equipment insulation and other miscellaneous items IndIrect
costs and ten percent contingency allowance are also included
in the cost estimation

Figure shows capita cost in 1980 do.lari for
several different particulate control systems The costs were
escalated from 1978 to 1980 using 9.4 percent annual inflation
rate it Is demonstrated in the figure that the capital cost
for precipitators increases as the outlet emission is reduced
Since fabric filters operate at high particulate removal

efficiencies with relatively constant outlet loading the capital
cost is essentially constant for the range of emission limits

Annualized Costs

The annualized costs combine capital investment

operating and maintenance costs and power requireme For

StearnsRoger analysis the following factors were used

Minimu acceptable return
11%

Fixed charge rate depreciation

insurance etc
16%

Interest during construction 8.5%

Escalation fuel material and labor 7%

Plant capacity factor
70%
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Figure 1$ gives annualized costs in mills/kWh as the

function of particulate emission limits The costs were also

escalated
frfm 1978 to 1980 using 9.1$ percent annual inflation

rate

Both capital coat and annualIzed cost are higher for

electrostatic precIpitator than for fabric filter as demonstrated

In Figures and 1$ The differential cost is wider when lover

particulate emission limit is approaching The cost estimates

are somewhat lower than those presented by EPA because in the

EPA model more conservative method was used in its calculation

Nevertheless the trend for the costs of fabric filters and

precipitators are clearly demonstrated in both models

GCA Cost Estimates

GCA Corporation under contract with the Department

made their cost estimates based on three different sources

The first source was derived from theoretical and existing plant

data The second source was based on cost models developed by

the Department of Energy DOE and ResearchCottrej.l Inc CRC
The last one was cost information obtained by GCA from ten

equipment manufacturers

Both DOE and RC cost models were used to calculate

capital costs and annualized costs for fabric filter and

precipitator control systems for IPP The costs from these two

models can be used for comparison purposes but not for the

representation of the actual equipment and operating costs

çBy comparing the results of the two models with vendor estimates

GCA suggested that baghouse appeared to be the economical
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choice when the precipitator3 Specific collection area exceeds
600 This comparjo was based on fabric filter A/C ratio of
two

GCA suggested that vendors cost information Should
be viewed as the most reliable and accurate since the various
vendors responded directly to fuel and system specification3
Among the response received from the vendors four quoted prices
for cold precipitator only two quoted prices for baghouse
only and four quoted prices for both control systems Al
equipment were designed to achieve an outlet loading of
0.03 lb/106 Btu Summaries of all cost estimates are presented
in Table with the ten vendors identified by letter code
through

Capital Costs

As presented in Table the capital costs vary
Over wIde range Installed costs for fabric filter ranged
from $12.6 mi11jo to $18.14 millions those for precipitators
are from $13.5 millions to $214 mIllions Based on the capital
cost it appears that the fabric filter would be the economical
choice compared to the electrostatjc precipitar

The costs suggested by vendors are much lower
than those estimated by EPA or SR The major reason for the
differences is that the Instafled costs did not include indirect
costs and contingency allowances

Annualized Costs

GCA calculated annualized cot based on data
provided by Vendor for the following reasons

22
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Vendor Hs Information is the most detailed

They appear to be unbiased because they have

proposed both baghouse and precipitator

The.vendor 13 leader inthe- field of control

equipment design and manufacture

The specific collection area is in the middle of

the range quoted for all ESP equipment

The baghouse quoted is conservative in design with

respect to A/C ratio and cleaning method
The annualized costs are given in Tables and for

the electrostatic precipitator and fabric filter respectively
Both costs are little over one mill/kwh The cost can be

shifted in favcr of fabric filter if bag life of more than two
years is achieved

23
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IV Comparisons between Electrostatic Precipitator and Fabric
Filter

In
order to have any meaningful comparison between

electrostatic precipitator and fabric filter two importa
factors must be Considered

The extremely stringent New Source Performance

Standards for particulate emissions of 0.03 lb/TO6 Btu was

promulgated by EPA on June 11 1979 To make things worse IP
has been committed to even less particulate emissions of
0.02 lb/TO6 Etu as indicated in the Conditional

Permit to Commence Ccnstructjon and Operation of Generating
Staticn

Only lowsulfur western coal will be burned in
the boilers and sources of coal supply have not been

confirmed coal validation study is now in progress to

identify coal sources for IPP Prior to the completion of this

report the results of this study were not available

In comparing these two particulate collection

devices considerations are given to coal properties performance

efficiencies opacity actual field experience reliability
costs and others Based on results of the comparisons

recomendatjon for the selection of equipment was made

Coal Properties

In order to properly evaluate particulate collection

devices one must know the coal properties for properly sizing
the equipment Of the coal analysis parameters sulfur content
ash content and heating value are of greatest significance

-2
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Recently it has been tOUfld that 3odj content is also anImportant factor to affect the
coflectibjljt of

particulatesfor lOwsU1ur Coal application3

Currentiy .IPP has not obtained donfirmed Sources ofcoal SUpply The best available data was range of values forcoal properties as presented in Table
range of values doesnot provide an accurate a33esent of the fuel

characteristicsUnder todays high efficiency require3 theelectrostatic
precipitator

manufacturers need more and moreaccurate informatjo of coal properties for proper precipitatorSizing To some precipitor
manufacturers specification ofaveragen or abroad range coal and ash properties is becojan

unsatisfactory Situation Instead full
Presentation ofall drilling core analyses or statistical

distribution analysisof the range is preferred Without an adequa
representationof coal samples the design of an electrostatic
precipitatorto assure an extremely high removal efficiency is almostiZPOsSjble

Fabric filters have the advantage of
insensitivityto coal and fly ash chemical

characteristics
Electrical

resistivity is not
consideration in fabric filter designIt is generally agreed that coal propertj3 have only limitedeffect

Ofl fabric filter operations

Since only broad range of coal and ash propertiescan be provided and future coal Sources are uncertain duringlife of the plant fabric filter is the preferred choiceof the two
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Particulates Collection Efficiency

Particulate Collection efficiency of 99.5 percent and
over is reqtired under the very stringent emission limitation
of 0.02 lbf 106 Btu -Preliminary calculation based on highest
ash content in coals shows that efficiency of at least 99.71
percent is required or the IPP units

Although electrostatic precip1tator are designed as
constant efficIency devices the efficiency usually varies with
coal and ash properties flue gas distribution and temperature
tlucttjo5 It has been experienced by the utilities that
precipjtators gradually deteriorated after few weeks of

operation and the units have to be shut down for washing and
other maintenance to maintain high efficiencies

Of al the factors affecting the precipitator

performance fly ash resistivity is the most serious one As

shown in Figure lOWsulfur coals have much higher fly ash

resistivity than highsulfur coals The high resistivity fly
ash can lead to back corona and spark erosion within the

precipitator which may shorten component life and reduce

collecting efficiency Since fly ash resistivity is likely to

change during the plant lifetime which is expected from new
coal source precipitator performance becomes uncertain Under
the strict particulate emission regulations small drop in

efficiency would cause violation of the law which could cause
the plant to be shut down

survey was conducted by GCA8 and also by the

Department to investigate the performance of electrostatic
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precipitators The results are presented in Table With only
few exceptions the survey shows that the performance test

efticienc1esgeneray do not meet the design effficjencles
These are only small samples so it does not suggest any
significant trend for precipitator failures But it does show
the difficulty for precipjtators to achieve design efficiency
due to various problems

Contrarily properly designed fabric filters can meet
very strict emission requjreme and its efficiency seldom
varies The ability to keep low emission rates is mainly due
to Its independence of coal and ash characteristics fuel gas
distribution and temperature fluctuations

It can be generally concluded that fabric filters willbe able to consistently maintain compliance of very stringent
rule on any lowsulfur coal the plant can burn but electrostatic

precipitators may not be able to maintain COntinUOusly high
efficiencies because of the uncertainty of coal properties and
various operating conditions Thus from the efficiency point
of view the fabric filter is better choice

Opacity and Fine Particles

Currently the standard for opacity is limited to 20

percent over six minutes average time This Is standard that
is not difficult to comply with by fabric filters or well
designed precipitator Therefore clear stack should be

achieved as much as possible

IPI 1_000510



Fine particles in the range between 0.2 to 1.0 micron
are the major contributors for visible plume since fly ash of
this size

rnge is very efficient light scatterer Blue light
in the range of 0.i to 0.5 micron wavelength More particles

of this size range will interfere with blue light producing
visible plume

Besides the Visibility problems fine particles may
also cause adverse health effects Increasing concern over these
potential health effects would Presumably force emission
limitation standards based on particulate size as well as total
mass For example the State of New Mexico has already
instituted standard which limits emissj3 from Utility steam
generators to 0.05 lb per million Btu total particulates and
also more stringent 0.02 lb per million Btu for particulates
less than two micron diameter Similar fine particulate
standards are also under consideration by the Envjronentai
Protection Agency

Generaliy higher opacity can be expected from

precipjtao emissions than from fabric filters because fabric
filters are more effective removing fine partjculates in the
Size range of 0.2 to 1.0 micron which are the material primarily
responsible for opacity problems Available data shows that

collecting efficiency for an electrostatic precipitator is

approximately proportional to particle diameter over size range
of 0.2 to 20 micron recent study on electrostatic

precpitat3r performance for large Utility boiler burning
lowsulfur coal found that collection efficiencies of 99.6 98

28

IPI 1_00051



and 90 percent ware observed for particles having diameters of

20 and 0.2 micron respectjveiy.9 Similar findings were

also
reportd elsewhere.10 Figure presents measured

tractional efficiencies versus particle diameter for coldside

precipitator burning lowsulfur coal It clearly demonstrates

the lower collection efficiency in the range of 0.2 to 1.0 micron

which is the major cause of visible plumes

To compare the collecting efficiencies for tine

particulates between fabric filters and electrostatic

precipitators Table gives as an example proposed

efficiency guarantee by vendor.11 The collection efficiency

for fabric filter is constant at 99.8 percent and independent

of particle sizes but precipitator efficiencies vary from 95.19

percent for 0.3 micron partlôles to 99.93 percent for 10 micron

particles This difference of efficiencies can make large

difference in opacity from stack emissions

Costs

In Section III three sources of cost comparison have been

presented The comparisons covered those based on plant sizes

emission limitations and budgetary costs provided by

manufacturers Although those costs do not necessarily represent

actual capital and annualized costs because of different methods

of calculatIons they do give adequate comparisons between

electrostatic precipitators and fabric filters on the same basis

All three sources present the sme conclusions The fabric

filter is more economic choice than the precipitator under

the current strict emissions limitation In Its background
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information EPA has stated that fabric filters are the more

economic choice for low..sulfur coals and electrostatic

preolpitators for highsu1fur coals

Field Experiences

telephone survey was taken to investigate the

utilities field experience on the performance of electrostatic

precipitators and/or fabric filters With few exceptions only

those utilities which are located in the western region of the

United States and burn lowsulfur coals are included in the

survey list of utilities that have been contacted are given

as follows

Arizona Public Service

Colorado Ute Electric Association Inc

Commonwealth Edison Co

Department of Public Utilities City of Colorado Springs

Houston Power and Light

Nebraska Public Power District

Nevada Power Co

Otter Tall Power Co

Public Service of Colorado

Public Service of New Mexico

Salt River Project

San Antonio Public Service Board

Sierra Pacific Power Co

Southern California Edison Co

Southwestern Public Lervie Co

Texas Utilities Services Inc

Utah Power and Light
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Also contacts were made to several archjtect.e and
engineering firm and research institute for design
informatjon They are

Bechtel Power Co

Black and Veatch

Brown and Root

IndustrjalClean Air Inc

Stearns_Roger Inc

Stone and Webster

Electric Power Research Institute

Many utilities have field experiences with both
electrostatic precipitators and fabric filters and their generalop1jo can be summarized by the following

All of the utilities surveyed had visible plume
problem with electrostatic precipitator5 even though some of
them could marginay comply with particulate emjssjo
regulations those with fabric filters claimed clear stacks
almost all the time

Hardly any electrostatic precipitators surveyed
met the particulate emissions regulatj5 all the time They
might comply right after being washed and tuned up but
gradually deteriorated to violate the regulatj3

The reason given by those who selected fabric
filter was always that they had unsatisfactory experiences
with precipitator3 those who operated fabric filters neverexpr their dissatisfactIon with them As matter of fact
all utilities which had installed fabric filters selected the
same equipment for their future plants

IPII_000514



The only problem with fabric filters is the high
pressure drop as experienced with Southwesterns Harrjngton
Unit Bu the problem is solvable with the use of proper
cleaning methods and he specification of a1ower air-to_cloth
ratio

AU people contacted favored fabric filters over
preelpitators especially when firing Western coals and under
todays strict regulatjo5

The survey clearly shows two things first tIe
utilities have already established confidence on fabric filters
performance Second with regard to opacity and high collection
efficiency fabric filters are definitely better than
electrostatic precipitators

Future Trend for Western Coal Applications

Electrostatic precipitator have been used by electrical
Utilities as the particulates control equipment for many years
but recently fabric filters are rapidly catching up especially
in the western states where lowsulfur coals are the primary
source of fuel In fact Utilities in the western states have
comitted more fabric filters than electrostatic precipitators
for their future generating units

An investigatjo of western utilities future

Installation of particulate collection devices shows that units
with total of 7250 MW capacity have already Selected fabric
filters with 213C0 MW leaning In this directLon Table gives

list of units committed to fabric filters In the future Table
presents list of western utilities which selected
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Precipita03 for dr future Plants totalling 38o Picapacity

comParing data from Table and Table
severalinteresting fact5 are revealed

The
eneratjg capacity comjtted to fabric filters

is more than double those comitted to
precipitator

No
precipitator was purchased forbeyond year 1981

Most station3 Which
previousiy selectedprecipitator3 have Switched to fabric filters for their newerunits For example Craig Nos and were installed withprecipitator5 but Craig No will have fabric filters Parish

No has
Precipitator but Parish No will have fabricfjit Gentleman Nos and have

Precipitators but Gentlemen
Nc wi have fabric filter Hunter Nos and haveprecipitator3 but Hunter Nos and il1 have fabric filtersCoronado Non and which the Department is partia Owner

have Precipi03 but Coronado No will havea fabricfilter12

The future trend for western Utilities clearlyindicates that the fabric filter is more favorable choice than
the

precipitator

Other
Considerations

Combined with so2 Dry Scrubber3
IPP now is

considering the use or dry scrubberfor SO2 removal it the dry scrubber is selected the fabricfilter 13 natural choice for the
Particulate removal device
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since most manufacturers use the dry scrubber and the fabricfilter as package Some manufacturers have sugge3 the
combinatjonIo dry scrubber with precipitator The fea51bi1itof this combinatjo

uncertain because tii dry scrubber makes.the coal ash properties even more Complicated before enteringthe precipitator

Availability and Reliability

No utility keeps complete availability data for
precipitator3 or fabric filters because it so difficult toestimate

availability of one single piece of equipme when somany others are involved in the Power plant operation But itcan generally be expected that the
availability of fabric

filter is better than precipjta because Online
maintenance is Possible for fabric filter operation but is not
practical for precipitator

Simpljcjty

Fabric filters are based on very simple method of
filtering without complicated control equipme Simple
equ1pmen is less problem prone and easy to operate
Comparatively the precipitator is more Complicated piece of
equjpmen

Regulatory Agencje3 Opinion

Based on conversations with Utah state agencje
and Utah Power and Light it appears that the State Regulatory
Agencie3 are in favor of fabric filters.13

Base load Unit or Cycling tJnjt

The fabric filter is best applied to base load

IPII_000517



unit For cycling unit the fabric filter is not good

choice The cycling unit usually goes through the acid dewpoint

many times
because of the variation of loads This will damage

filter bags and shorten bag life

.i -I
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Conclusjo and Recommendation

After dominating the electric utility industry as the
particulate contro1 for many years the electrostatic
precipitator has been giving ground to the Thbrio filter
especially in the western states As discussed in the previous
section more and more western utilities have switched from
electrostatic precipitators to fabric filters For the generally
conservative utility industry this signjfjca shift means that
the performance of fabric filters are Superior to the
precipitators for future applications

One major weakness of the fabric filter as commoniy
recognized is its lack of extensive experience on utility
boilers However the existing fabric filters which have
accumulated installed capacity of more than 1000 MW have
very satisfactory operating record As more and more fabric
filters are put online their performance has shown encouragIngresu1ts.l15 It appears that the fabric filter has already
built its own case so that the lack of extensive utility
experience should not be Considered as an important factor
anymore

This report compares electrostatic precipitators and
fabric filters covering such factors as coal properties
particulate collection efficiency àpacity Utiljtie3 field
experiences costs trend for future applications and many
Others The results shown are overwhelmingly in favor of fabric

jfilters Thus this study concludes that the fabric filter is

recommended for IPP as the particulate collection device
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TABLE INVESTMENT ANNUALIZED COSTS FOR FABRIC FILTERSAND ELECTROSTATIC PRECIPITATORS EPA ESTIMATES

Fabric Filter

200

500
1000

$/kw

69.1i7

58.145

53.56

Annualized Cost

mills/kWh

2.30
1.96
1.81

Electrostatic PrecjDjtator

Boiler Size

MW
100

500
1000

100

500

1000
100

500
000

Specific
Collection Area

acfm/ft2

1400

1100

1400

550
550
550
650
650

650

Investment

$/kw

76.06

52.53
50.15
90.67
68.145

65.13
98.22
80.71
73.37

Annualized Cost

Iflhlls/kWi

3.59
2.I6
2.314

14.29

3.21

3.014

14.65

3.77
3.143

Boiler Size

MW
AirtoCloth Ratio Investment

acfm/ft2
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TABLE AWALr MI ECBOSTATIC PREC3PIT10RmsrAu ON ONE IP ofl..ER GCA Z4
Direct sts

Direct operating labor
161100Supevjsjc labor
311161intenance labor

111000

kintenance materials
and replacent parts 51660

Electricity
1436303

Waste dispcal
1135525

IOTAL DThECT OS1
16843011

Overhead

Payroll
11920

Plant
292144

TOTAL OVEBHEAD
341611

Capital arges

taxes and insurance 959 Soo
Capital recovery factor 2178746
Interest on working capital 27370

TOTAL CAPITAL CHARGE $3165916

TOTAL ANNUAL COST $14884384

millz/kWn
1.05
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TABLE lI ANUALIZ iTjc FABRIC FILTER INrAT1
ONE BOfl OCA ST4T

Direct copt

Direct operatizglaJ
3O7l8SUFVISIon labor
6833intenance labor

ZUIZ$13

intenax2oe terjals
and replact parts

1432250

Electricity
535948

Waste disposal
_j135525

TOTAL DThECTS
$2185717

Overhead

Payroll
92214

Plant

133703

TOTAL 0VAD
1142927

Citaj Oiarges

taxes and insurance
7371400Cacitaj recovery factor

1673898Interest on rking capital
518

TOTAL CAPITAL CHARGES
4A6 8i6

TOTAL ANMtJAUZ CÜT
$775146a

1.02

.211_
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T1BL PJJ SA1LE DATA
Irzterouitajn Power Project

Cca Propertje Proxjte Analy3js Weight as Fired

4.5 11.0

Total lbjsture

36.14 42.34

Volatilas

.50 49.11Ash

Fixed Carbcr

Ultimate Analyjs Weight as Fired

62.35 75.42

Carb

4.32 5.30

-Hyg

1.02 1.45

0.78
4.50 10.46
4.29th.lorine

0.0 0.02

Ash Azmlysis Weight

175
4.82 20.65
0.96 4.68

0.22 1.21
0.07 3.88
3.38 14.63

so

0.04 0.51
35.88 65.3A14

o.s 1.014

8.34 18.21T162

Fusi Temp Reducing

2085 2380

InitIal Defortjon

2100 2410
Softening HW

2120 2475Fluid
ening H1/2w

2135 2590

FuaIi Tp Oxidizing

2130 2425
InitIal Deforti

2140 2435
Softing HW

2160 2445
ing u1/2w

2170 2455

Fluid

.J42
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TABLE JRVEy pc pocjj WTEij ALIS

UtiAy
Capacity Design Test

Efficiency EfficiencyStation Unit Nber 4J

Public Service Co of
Colorado

Ccanche No 350 99.6 99.18

Carnche No 350 99.6 99.18

Wisconsin Power Light Co

Co1bja No 520 99.5 91

Iowa Public Service Co

George Neal No 138 99.0 91

Coriwealth Edison

Will County No 299 98.5 99

Wauketan No 360 99.1 98.7 99.7

Salt Rver Project

Navajo No 750 99.5 98.8 99.1

Navajo No 750 99.5 98.8 99.1

Navajo No D40 99.5 98.8 99.1

Public Service of New Mexico

San Juan No 330 99.5 99.8

San Juan No 330 99.5 99.8

Iowa Power Light Co

Des bines No 10 71 99.3 99.3

Des bines No 11 116 99.3 99.5

Cctucjl B1uff No 37 99.3 98.0

Council BlufTh No 90 99.3 983
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tABLE JRV
PRECPITATOR Pjjj U.S Wrjj XAL Contd

Utilip
Capacity Design

Test
Effioicy

Etficiicy
Stat on Unit Ntber MW

__________

-.Colarado lte Elec Inc

yden No
200

99.6
99.19

Hayden No
250

99.6
97 or 98San Antonio Pub1j ServiceBoard

Deely No
1430

99.4 86 91
Deeiy No

1430
99.4 86 910ha Public Power Dizt

Writ No
90

99.3 99Nebraa Publj0 Power Dist

eldon No
105

97.9 97.2 97.6Sneldon No
120

979 97.2 97.6Colado Spring Depart
of Public Utilities

Martth Drake No
137

99.35 99.2Arizo Pub1j Service

Four Cornerg No 14

750
97

92 914Four Corners No
750

97
92

Southern California Edison

Mave No
790

97.9 97 98.5Mohave No
790 979

97 98.6
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TABLE GEZrED udEcr YICIIC FABRIC Ffl.IT ANDELECIROSTATIC PRECIPITTR BASE ON PARTIE SE
DISrRIBUrIoN

P.abric Filter .ectc3tatjc Precipitator
Efficiency

EfficiencyParticle Size

0.3 99.8
95.19

0.5 99.8
95.1

1.0 99.8
96.32

99.8
99.26

99.8
99.37

99.8
99.59

99.8
99.79

10
99.8

99.93
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TABLE FUTURE INErALLIATION OF FABRIC Ffl$ERS flJ THEWEBN UNIT STTE

Ut1iy Size nufacturer Line Date

Units MW

Arjzcna Public Service

Four Corner No lj 750 iell
1981

Fo Corners No 750 Bud
1981

Basin .ectrjc Power

Corporation

Antelope Valley No Western Precipitation 1982

Antelope Valley No
1983

City of Colorado Springs

Nixon No 200 Western Precjpjtatj 1980

Colorado-tjte Eec Assoc

Craig No 400

Houston Power and Lit

Parish No 550 Research Cottrej 1983

Nebraska Public Power Dist

Gaitlan No 650

Nevath Power Co

Reid Gardner No 14 250 Carrmd 1983

Otter Tail Power Co

Coyote No LU4O Western Precipitaticn 1981

Publj Service of Colorado

therokee No 100 Buell 1980

Qerokee No 150 Buell 1980

Scitheast No 500

South.t No 500
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IABLE FVIURE ITALLATIoN OF FABRIC FfldTS THEW1N UNITE STATEZ Contd

Uti1ity Size nufacturer Line 1te

Units MW

Salt River Project

Coronado No 350

Sierra Pacific Power

North Valmy No 250 Carbortidus 1980

North Vaimy No 250

Southwestern Public Service

Tolk No 550 Industrial Clean Air 1982

TolkNo.2 550
198L

Tucscn ectric Por

Springville No 350 Western Precipitation 1985

Springville No 350 Western Precipitation 1986

Utah Power and Lit

hiter No 1U40 Carbormdus 1983

Htter No J4110
1985

No contract awarded yet tut leaning toid fabric filter
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TABLE FUTURE mSTALL.ATION OF ECTfiOSThTIC PRECIPITA1O
THE WFS UNITE STATLS

Utility Size nufacturer C-.Line 1te

Units MW

Arizona Public Service

Qiolla No 350 Universal Oil Prod 1981

Colorado4lte Elec Assoc

Craig No 410 NA 198i

Houston Liting and Power

Parish No 550 Western Precipitation 1980

Nebraska Public Power Dist

Gentln No 680 virorimenta1 E.enta 1981

Salt River Project

Coronado No 350 Western Precipitation 1980

Southwestern Elec Power

Welsh No 550 Research Cottrel 1980

Texas Power and Liit

Sandow No 550 CE We.lther 1980

Utah Power and Lit

Hiziter No 400 ell 1980
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Selzler DJR and Watson Jr Hot versus Elarged
Electrtatic Precipitation of Fly Ash CoatEffectiveness

Study Journal of the Air Pollution Control Association Vole
2U No Febrtry 197ii

Clean Air Act Requirements for Electric Utility Steam Generators

and Other Sources Impact on Fabric Filter Control Technology

Use ivironmental Research and Technology Inc October
1978

Background Informetion for Propo8ed Particulate tter Enission

Standards PA5O/2-78-OO6a July 1978

Jensen Baghouse Bid Evaluation presented to the Second

International Fabric Alternatives Fortn Denver Colorado July
1977

Stenby Bag Systen Technology Applied to Flue Gas

Treatment presented to the Rocky buntain Electric League

Spring Conference Greeley Colorado ty 1976

Lipsccb Schliesser and Ma.ani Mobile

Fabric Filter Pilot Investigation of Harrington Station

Pressure Drop Difficulties Test Program by Acurex Corporation

Stanby Scheck Severson Hney and

Teixeira Fabric Filters versus Electrostatic

Precipitators presented at the Second Synposit on the Transfer
and Utilization of Particulate Control Technology July 1979
Denver Col3rado

Roeck Thibenick and Dennis Technical Evaluation
of Particulate Control Alternatives for Interuntain Power

Project Draft Fira.1 Report GCA Corporation November 1979

Evaluation of the George Neal No Electrostatic

Precipitator prepared by Meteorology Researth Inc and

Stearns Roger Inc RI Report FP11U5 August 1979

10 Carr Piulle and Gooch Fabric Filter and

Electrostatic Precipitator Fine Particle ission Ccnparison
presented to AmericBn Power Conference icago flhinois April
1977

11 Teleçone oorrespondence between Mr Robert Moser Broci and

Root Inc and Dr Oiu of the Department of ter and

Power February 1980
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12 Coronado Generating Stat1a Unit Flue Gas Cleanthg Sttxly
Particu.ate Renova3 Equipnent report by Bechtel Power

Corpcration to Salt River Project Septber 1979

13 Te1ephoi betwe fri Fred Wepzel Utah Power and
Light Dr Qu Febriary 1980

III Telephone ocTiversatiori between Mr Mike Quirthg Departhent of
Public Utilities City of Colorado Springs and Dr QiuMarch 21 1980

15 Neletter Fabric Filter the Ilvaine Ccznpany No 52
February 10 1980
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BW circular throat dual register pulverized coal burners will be furnishedThe dual register design reduces NOx emissions from coal fired boilers byninrnizing the amount of secondary air introduced through the inner annulusregister and mixed at the burner to that required to obtain ignition andsustain combustion The remainder of the secondary air is introduced throughthe outer annu1u register and mixed in the furnace to provide efficientcombustion while maintaining the furnace pressure parts in an oxidizingatmosphere for slagging protection The burners will be enclosed by steelplate windbox braced internally to withstand positive pressures

Duai register burner

Babcock Wcox
IUJsTrajion 306Z-2

McDermott company

OS
410

306Z-2

4-80

Attachnient

Wind box

door

Register

BURNERS

Register
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Attachment
Scott Matheson

Governor

II

DIVISIONS

Community Health Serwces

EnwronmenralHealrh

Family Health Serces

Health Care Financing

II

OIFICES

Administathe Services

Community Health Nursing

Management Planning

Medical Etaminer

Sate Health Laboratory

STATE OF UTAH

DEPARTMENT OF HEALTH
DiVISION OF ENViRONMENTAL HEALTH

150 West North Temple P.O Box 2500 Salt Lake City Utah 84110-2500

Roger Pelote

Department of Water and Power

City of Los angeles
Room 632 111 North Hope Street

Los Angeles California 90051

RE IPP Additional

Request

Information

Dear Mr Pelote

In order to complete the air quality review of the Intermountain Power

Project 1FF changes we request that the following information be

submitted

Design specifications and details of the planned combustion

modification techniques to achieve an NOX emission rate of

0.55 lb/1O6BTU

Analysis of costs/benefits of additional N0 control

through further flame control the addition of overfire air ports

reduction of air preheat and flue gas recirculation

Information submitted to EPA in their review process

concerning the implications of various coal sources/NOx control

levels on slagging in the boilers

It is requested that this information be submitted by June 1983

DKwml

Sincerely

David Kopta
Public Health Engineer
Bureau of Air Quality

An Equal Opportunity Employer

cc Central Utah Health Department
James Holtkamp

Fred Nelson

2914

James Mason M.D Dr.P.H

1983

E_recittive Director

vl ay

8O1-533-ólil

5336108

Mary I-I Maxell Ph.D Acting Director

Room 474 8O1-5336121
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The specification and design of high availability boilersrmountainpowe
Nelson Assistant

Project Engineer
Interrnoufltajn Power Project
Los Angeles Depajtme of Water and PowerLos Angeles California

Smith Marketing Manager
Fossil Power Generation

DivisionThe Babcock Wilcox Company
Barberton Ohio

Siegfried
Project Manager

Fossil Power Generation Division
The Babcock Wilcox Company
Barberton Ohio

Pacific Coast Electrical
Association Inc

Engineeri.ng Operating ConferenceSan Francisco CA
March 18 1982

Background

The intermountajn Consumer Power
AssociationICPA located in Sandy Utah was the spearheadorgaruzatjon behind the Intermount Power

Project IPP ICPA has members in UtahNevada Wyoming and Arizona ICPA wasgranted Single Purchasing Agency status by theSecretary of the interior in 1964 to purchaseColorado River Storage Power CRSP at themajor federal
points in Utah for

delivery to itsmembers
When informed that additional CRSP powerwould not be available to meet their anticipatedload growth the ICPA began

investigatingalternative
sources of power including the

possibility of
developing its own generation

Utilizing the abundait Utah coal
suppliesOther

utilities within and outside of Utah
including several California

utilities werecon tactad
concel-ning their interest and

participatjo in the development of large coalfired
project in Utah

in early 1974
feasibility study for the IPPwas initiated

arid following the completion of thisstudy the
Intermountain Power Agency JPAwas formed as means of

financing IPP Aspolitical subdivjsjo of the state of Utah IPA wasenabled to sell bonds for the
construction of IPP

and in turn sell the power to the project
Participants The

PartiCipants include
combination of 36 municipal and investormnedutilities within the states of Utah and Californja

Project hlstoy

When the initial primary site near CainsviiieUtah at Salt Wash Utah was found to have
required an air

quality variance an InteragencyTask Force on Power Plant
Siting WSS created bythe governor of the state of Utah

Participantsin duded
representatjv of the federal

govemmen the state of Utah industrial andenvfronmenj interest groups This task force
Ultimately proposed two alternative sites thatwould not

require an air
quality variance inMarch 1978 the alternative site in the

vicinity ofLynndyl in Millard County Utah was selectedand envfronmenj studies were authorjjJ inorder tOincopora the Lynndyl site as analternative in the Environmental StatemantThe final Envfroentaj Statement was filedwith the Envfroental
Protection Agency EPAand on December 19 1979 federal approval of theLynndyl site was given
including the issuance ofthe

necessary
right.of.way grants for

projectfacilities on lands under the
authority of theBureau of Land Managem The

project site
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location is shown in Figure SpecificatiOns
for

the steam generators were issued in October 1980

with bids received in January 1981 The contract

for the boilers was awarded May 1982

The first unit of 11$P is scheduled to be placed

into commercial operation in July 1986 with the

three additional units scheduled at 12-month

intervals thereafter photo of prt model is

shown in Figure

Boiler specifications
and evaluation factors

In the process of preparing the specificatiOnS
the

1PP project team made concentrated effort to

incorporate specific design features and/or design

criteria that would improve boiler maintainabilitY

and availability so as to minimize the frequency

and duration of forced outages

An investigation of boiler component availability

was made and Table is representative
of high

level component analysis It ranks in order boiler

components and their associated industry failure

rates

In order to address these areas of boiler forced

outages and load reductions the project adopted

very conservative design approach For numerous

components conservative design parameters
and

material selections were specified Also features

for improved access and maintainability were

incorporated The following discussion highlights

some of these features

Constant and variable pressure operation Many

utilities are now requiring that new boilers be

designed for variable pressure operation Variable

pressure operation permits faster start-up
and

better matching of turbine metalisteaifl

temperatures than constant pressure boilers

Variable pressure boilers are also designed to

accept more thermal cycles because of the

anticipated increased number of start-ups

shutdowns or load ramping

Furnace plan heat release rate An investigation

was conducted of the furnace plan heat release

FPHR rate as function of boiler availability

and coal characteristics It was determined that

the maximum FPHR rate for optimum availability

at reasonable cost and operating flexibility was

Figure IPP site iOCJtiOfl Table Major causes of boiler outages

All fossil units

full outage tosses

and estimated

partial outage

tosses

Boiler tubes

Fuel handling equipment

ontinu0US deratings

5.8

1.9

1.5

1.1

Fans

Stag ash touting

Air preheaters

Emission controls

Burners

Other

Figure PLant modeL

1.1

0.7

0.7

0.2

2.3

EPRI NP.1191 Sept 1979
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value of 1.6 mifljo
BT1J/ft2 hr measured on fuelinput basis as definej by

FPHR

Furnace Plan Area Ft2
lop burners to furnace platens As part of thestudies into furnace design

considerable
thoughtwas given to the distance between the

top row of
burners and the bottom of the

furnace platensAlthough this is somewhat dependent on steamtemperaturontrol
methcwj and

firing systememployed conservative design dictates theavoidance of high platen inlet gas temperaturesand raises the platens yet first cost andoperating charactens
bring the platens downWith due

consideration of fuel
characteristics 80feet was selected as the minimum for this

projectConvecliori tube
Spacing Sidt.side clear tubespacing of inches Was specified to minimizebackend

pluggage Tube banks were also
arrangedin-line rather than stagger to assure thatdeposits removed by SOotbiowers would fall to theeconomer hoppers

Gas
velocity Surveys indicated that many coalfired units suffered from gas side erosion Thepotential effects of erosion were minimized byspecifying maximum gas velocity of 55 feet persecond

Gas temperature The gas temperature
entering

the
close-spaced platen or pendt

surfaces shallnot be greater than 1900 HVT at maximumOfltiuOuS
rating MCR

Metal
selection Metal

selection criteria forpressure and
non-pressure parts was reviewed foroptimum

availability
The

following major tube metal selection criteriawere specified

ASME
Specification

SA-213 Grade T2
SA-213 Grade iii
SA-23 Grade T21
SA-213 Grade T22
SA-213 Grade T9
SA-213 Grade T321H
SA.213 Grade T347H

The use of carbon steel was limited to 775F atpressures greater than 50 psig arid maximum of
825

at pressures below 50 psigThe use of SA209 Grade Tia
material wasprohibij altogether

Bare economizer tubes Finned
economizers havebeen source of ash

pluggage and resultj in

difficult maintenance for many Utilities
Therefore

the economizer design was specified as bare tubes
As with other convection

surfaces thespecifications also requir that the
economizertubes be in line to minimize

plugging and
erosjoflDuct gas velocities To avoid

excessive
pressuredrop and duct

vibrations duct gas velocities wererestricted to 50 feet per second
Spare pulverizer

capacity Poor coal
quality andpulverizer

performance are major
contributors to

unit deratings To compensa for these facts thespecifications requfr that the boiler be
furnishedwith adequate pulverize to attain full loadhaving one spare pulverizer and all others inworn Condition based on specified coal withpoorer overall

quality than the
design coal This isvery signific design criteria which shouldresult in grear boiler

availability and fuelflexibility

Coal-air
velocity To reduce the

maintenance ofcoal-ajj piping due to erosion the coal-air
velocity

was resti-jcJ to maximum of 85 feet persecond

Ceramic coal pipe lining The prim Point oferosion wear in coal.a
Piping is at any elbow andimmediately above the pulvex-j5 To minimizethe wear in these areas ceranjc lining wasSpecified

Stainless steel downspos To prevent coal hangups between the feeders and the
pulveri2ers 304stairijess steel downspouts were

specifiedPA fan capacity In order to compena forpossible poor fuel
quality in the future andadditional

possible air preheater
pressure droptest block

margins of 25 percent on flow and 50percent on pressure were
specified Each fan wasalso specified to be capable of

providing sufficientprimary air to permit boiler
operation at 60% ofmaximum

capacity with each of the
specifiedcoals

Access doors and view ports Once tube failureoccurs quick access and
repair is

essential tominimize the forced
outage Therefore numerousaccess doors were added in the boiler furnacepenthouse and backpass Access doors largeenough to accom Jate

scaffolding will beinstajj near the top of the furnace in thebackpass and in the penthouse Smaller
accessdoors were also added in the hopper throat andbackpass Walls Numerous view

ports are
required

for
monitoring burners and platens

Maintenaoce space To facilitate quick repair andaccess for maintenance the
Specifications

requiredsufficient
cavities between

horizontal banks oftubes for welder to gain access and work underreasonable
conditions

Maximum
external

metal temperature

950

1000

1075
1075

1150

1400
1.400
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Table FeatureS for improved availabilitY

Malor design parameters

Special proviSionS
or maintainabilitY

Plan area heat release ol 1.6 10 BtuftIhr
Cera.VAM ceramic coal pipe lining

Maximum gas velocitY 55 ps
Access doors and view ports

Furnace
exit gas temperatU

211SF HVT Large access space between tube banks

Burner zone heat release rate
Shutoff

valves at coal burners

Volume liberation

ProviSiOR icr RH surface adiustmeflt

80 ft minimum distance top burner to platen

Maximum coal air velocitY 85 fps

restomjnjmizelorced0

Boiler designed
for last start.UP variable

pressure
operation

Lower tube metal temperature limits

Bare tube economizer

Two spare pulverizers

304 stainleSs steel coal downsPouts

Extra primary
air fan capacitY

Minimum RH lube thickness 180

All seamless boiler tubing

High waterwall tube mass velocitY-

Minimum conveCtiOn tube clear side

spaCiflg

Air heaters designed or future surlaCe

additionS

Ribbed tubes in furnace area

Burner shutoff valves To facilitate
coal-air piping

or burner maflteflIce
while the boiler is on the

line shutoff valves at each burner were specified

Additional
air heater çapacitY

In addition to the

specification
of reduildant gaslair

streams for air

heating to allow for air heater degradation
and

fuel flexibilitY
the regenerative

air heaterS were

required to be designed for the future addition
of

inches of heat transfer elements

Reheat surfaCe adjuStmeflt
Since the reheater may

occasionallY prove to be under.surfaced
due to

design uncertainties
or coal deviation space was

provided
to add reheater

surface should this

prove
neceSSarY after initial unit operation or in

the future

Table categOriZeS
those features specified

for

improved
availabilitY

The features
listed are

major design parameters
special provisiOns

for

maintainabthtY
and proviSiOflS

to minimize forced

outages

During the proposal
review period rigorous

economic and comprehensive
technical

evaluation

was made

The technical
evaluation centered around

ascertaining
each bidders potential

for high

availabilitY as related to his design features

design conservatism and in relationshiP to

numerous reference units which are in operation

technical decision matrix was generated
which

listed key technical considerations
and their

relative weighting see Table Each proposal

was then given relative score for each category

with the best proposal in each category receiving

score of ten This matrix proved very beneficial

in 5ummariziflg each proposals design features

and presenting such information to management

The final phase of the evaluation consisted of an

availabilitY
evaluation consUltant with

expertise
in statistical analyses and familiar

with

the utility industry was retained for this purpose

Using North American Electric ReliabilitY
Council
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Table Technjcai decision matrix

Intermountain Power project boilers

Weighting

factor

Western coal experience

2400 psi 750 MW experience

Tube design conservatism
Low NO potential

No radiant reheater

Low slagging potential

Low fouling potential

Furnace access

Backpass access

Pulverizer capacity

Soot blower maintenance

Boiler response rate

Same burner experience

Burner zone heat input

Same pulverizer experience

Ribbed tube experience

Weighted total

Simple total

NERC data and also information furnished byeach bidder in their proposals probabilistic
analysis of availability was made These results
were combined with value for replacement
energy to ascertain value for any projected
differences in

availability
The final selection of the successful bidder wasbased upon consideration of all three evaluations
economic technical and

availability In
recognition of each of the bidders each

proposalwas very well thought out and represented very
good design The proposal selected as the best
offering for lIP was that made by the Babcock
and Wi1co Company

Boiler description

Each of the four natural
circulation balanced

draft single reheat boilers Figure are designed
for nominal rating of 6100000 lbs/hr of steam
at superheater outlet pressure of 2515 psig and
superheater and rebeater outlet temperatures of
1005 The maximum Continuous design steam
flow MCF is 6600000 lbs/hr at superheater
outlet pressure of 2640 psi with superheat and
reheat outlet temperatures of 1005 Additional
boiler performance data is shown in Table The
radiant boilers are of the Carolina

design RBC
with steam temperature control by gas biasingand spray attemperation Each steam generator
supplies General Electric turbine generator
having nominal

rating of 820 MW The net unit
output is 750 MW Each unit will be totally
enclosed

The furnace is of the dry bottom type and is85 wide 60 deep The top of the top support
steel is 288 above grade

The design pressures for the furnace and
superheater reheater and economjzr are 2975
psi 750 psi and 3050 psi respectivelyEach uiit is equipped with eight MPS.89
pulverizers Figure arranged with four mills
along each side Each pulverizer supplies single
horizontal row of dual

register burners There arefour burner rows in each of the front and rearWalls The unit is capable of operating at MCR onperformance coal with two mills out of service
Additional equipment to be supplied by TheBabcock Wilcox Company BW includes coal

feeders with nudear flow detectors two primaryand two secondary regenerative air heaters two
centrifugal primary air fans and motors steam
sootblowers and the burner management system

wet gas scrubber for SO7 removal and
baghouse for particulate removal furnished by
others will be located downstream of the air
beaters

The steam drum is 72 LD and equipped with
cyclone steam

separators arranged in four rows
Figure Water from the drum is conveyed to
the bottom of the unit via five downcojners from
which the flow is then distributed to the lower
furnace enclosure wall headers utilizing multiple
Connections

The furnace enclosure is made up of membraned
multi.lead ribbed tubes Figure The unit is
designed for minimum average tube mass
velocity of 800.000 lb/ft/hr which results in

circulation ratio of 3.2

Dry saturated steam from the drum passes in
parallel through the furnace roof pendant
convection pass and horizontal convection pass
sidewaijs after which it is distributed to the
horizontal convection pass front and rear walls aswell as the baffle wall which separates the two
downflow gas passes at the rear of the unit The
front gas pass contains horizontal reheat surface
and the rear gas pass contains the horizontal
primary superheater and economizer surface
schematic of these flow paths is shown on
Figure

From the horizontal enclosure wall steam is fed
to the primary superheater inlet bank then
successively to the pendant primary surface
located at the top of the furnace the platen
secondary superhear inlet surface and finally the
platen secondary superheater outlet surface The
secondary superheater outlet surface discharges
alternately to two outlet headers with each header
having one outlet connection Discharging
alternately to the two outlet headers minimizes
the potential for steam temperature unbalance in
the two outlet steam connections due to any side

11

10

10

160

IPI 1_000550



Figure Sectional side view

unbalanced gas temperature or gas flow

schematic of this arrangement and side-to-side

tube spacing is shown in Figure

Pendant surface alignment is maintained using

split ring castings as shown in Figure These

castings eliminate the use of wrap around tubes

which in the past have been source of tube

erosion and premature tube failures
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full-size attemperator stations in parallel Each
valve station consists of individual control and
block valves

Cold reheat steam enters the lower reheat inlet

header located at the bottom of the front gas
pass through both ends of the header Steam
then flows upward through the horizontal surface

to the pendant reheat surface which also

discharges to two reheat outlet headers each

having one outlet nozzle There are spray

Table Boiler performance data

100% load MCR

Steam leaving the superheater lb/hr 6.100.000 6.600.000
Steam leaving the reheater lb/hr 5.000.000 5.500.000
Excess air leaving the

economizer 17 17
Fuel input 1O Btulhr 7932 8040
Coal flow lbhr 720.400 730.200
Steam pressure at superheater

outlet psig 2515 2640
Steam pressure at reheater

outlet psig 511 562
Steam temperature leaving

superheater 1005 1005
Steam temperature leaving

reheater 1005 1005
Flue gas temperature leaving

air heater 280 280
Water-temperature entering

economizer 543 555
Boiler efficiency 88.57 88.45 Figure 72nch ID drum

Figure MPS pulverizer

Figure Ribbed tubes

-y

Spray attemperators for final steam temperature
control are located in each of the two cross-over

connections between the rear horizontal and

pendant primary surface Spray att.emperators are

also located in each of two cross-over connections

between the pendant primary outlet surface and

secondary superheater inlet surface

All spray attemperators are equipped with two
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attemperators located in the cold reheat inlet

piping for controlling reheat steam temperature

under upset conditions if required

Reheat steam temperature is controlled down to

65% load by use of biasing dampers located in

the bottom of the downpass to bias gas flow

across the reheater

The unit is equipped with compartmented

windbox Figure 10 with each compartment

supplying air for single horizontal row of

burners Air is admitted from both ends As

result air can be controlled on per compartment
basis with all burners within compartment

receiving coal from single pulverizer

Coal piping from the pulverizers to the burners

are lined with wear resistant Cera.VAM ceramic

material at all elbows to minimize burner line

erosion The vertical discharge coal pipe

immediately above each pulverizer is also lined

with Cera-VAM
Each burner line is equipped with swing valve

at the pulverizer outlet and also at the burner

This will permit isolation of individual burner lines

for maintenance purposes if it should become

necessary

Each of the units is equipped with partial

superheater bypass system to enable better

matching of boiler and turbine temperature and to

provide means for positive control of steam

conditions during start-up and shutdown The

bypass system Figure 11 consists of reheat

outlet header attemperator utilizing high pressure

saturated st.eam as the attemperating medium and

high pressure bypass connection to the

condenser It offers faster cold or hot start-ups

Figure SchematiC of convection pass enclosure walls

PSH 55H RH

Figure Split nng castings
PSH

Ecoc

Figure Schematic of convection surface arrangement and

tube spacing

IPI 1_000553



Figure JO Compartmented wndbox

controlled shutdowns and minimization of thermal

stress on the turbine due to thermal unbalance

during start-up and over-the-load range

Specifically it performs two functions

Control of drum
pressure by means of

superheater bypass to the condenser

Control of reheat outlet steam temperature by

means of an attemperator utilizing saturated

steam from the drum

The unit is also arranged for the possible future

installation of full bypass system Figure 12

which would include isolating valves between the

primary and secondary superheater and secondary

superheater outlet header atlemperator

Application of the full bypass system would

provide the following additional functions

Superheater outlet pressure control with

superheater stop valve and superheater stop

bypass valve The
pressure

level at the inlet to

the turbine control valves is then independent

of the drum pressure over most of the load

range

Main steam temperature control during start

up and at low loads with superheater outlet

steam attemperator and superheater stop

valve and stop valve bypass between the

primary and secondary superheater

The units are designed to fire range of Utah

bituminous coals Analysis for the performance

coal is provided in Table The performance coal

is rated as high slagging and high fouling

However some of the alternate fuels are classified

as severe fouling and severe slagging and this has

been taken into consideration in the boiler design

Each of the dual register burners Figure 13 is

equipped with remote operated air-atomized

lighters using No oil In addition each lower

row of burners in both the front and rear wall is

being equipped with plasma torch direct coal-

ignition system as shown in Figure 14 The use of

the plasma torch as direct ignition source for

the coal will enable start-up and stabilization of

the fires with minimal use of No fuel oil

complete array of Diamond Power steam

sootbiowers is being furnished for ash removal

IPI 1_000554



flip. VulS titan Ri.mpn.o 00k0 fli
Otto Coil tlfl atttDt.TO Stutail

t..a.y tMDtaiO 01001110 0000vn 0fli waiwt

Pi.fliip IDettalI lyOns tysltrn IblaiCit .11.

non. 1. 00mw.
Co.ol Wait

Non 01100 1.I_

MoTel Op.al.O Saiaow V..

Figure 21 Partoöl bypass system

from both the furnace walls and convection
surfaces see Figure 151

The initial complement of blowers will include

54 wall blowers 52 long retractable sootbowers
and 16 half-track sootblowers Wall boxes will also

be installed initially for 75 future wall blowers 40

future long retractable sootbiowers and 12 future

half-track sootbiowers These wall boxes could be
used for either additional sootblowers or

rearrangement of the initial sootbiowers

depending upon the exact fuel being burned and
its

slagging/fouling characteristics

Sootblowers are also being furnished for the

four air heaters

Steam source for furnace and convection pass
sootblowers will be from an intermediate

superheater header The steam source for the air

heater sootbiowers will be from the secondary
superheater outlet header

Comparison to other large

coal-fired boilers

The industry accepts major gas side and

water/steam side design parameters as indication

of the conservatism of particular boiler design

10
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Fue 22 Full bypass system

It is useful to review these parameters in

relationship to the manufacturers experience

Water side design in order to provide an adequate
margin of safety for cooling of the furnace wall

tubes the maintenance of conservatively high
minimum departure from nucleate boiling ratio

DNBR was set as primary design objective byBW DNB ratio is defined as follows

Minimum heat flux required for

DNBR DNB Btu/ft2/hr

Maximum upset heat flux

Btu/ft2fhr

minimum DNBR of was established as the

design objective As comparison nuclear

reactor has DNBR of 1.2 The minimum DNBR
for BW furnace tubes occurs just above the top
row of burners at the point of maximum upset
heat flux Therefore at the steam qualities being
encountered along the length of the furnace tubes
the predicted maximum upset heat flux caused by

502

519

519

502

542

-00

502

SIN

59
502

512

500

50

SI
511
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Table Utah coal and ash analysis

Performance

coal Range

Proximate analysis

Moisture 8.3 7.4 9.4

Volatile matter 37.1 35.0- 40.0

Ftsed carbon 40.6 38.0 44.0

Ash 14.0 8.0- 16.0

Higher heating value Btu/lb 11.010 10.500 12.100

Grindability 48 43 53

Ash analysis

SiO 58.8 49.3 61.0

AllO 13.5 10.7 16.8

Fe01 5.9 3.9- 7.9

ItO 0.7 0.5- 0.9

CaO 9.3 39- 14.6

MgO 2.0 0.8- 3.0

NaO 1.6 0.6- 3.0

KO 0.9 0.6- 1.3

SO 5.9 2.9 8.9

P0 0.3 0.1 1.0

Undetermined 1.1 0.3 0.3

Ash fusion temperatures

Reducing Initial deformation 2180 2075 2300

Softening 2215 2095 2340

Hemispherical 2245 2115- 2380

Fluid 2330 2190- 2470

Oxidi2ing Initial deorrnation 2240 2130- 2355

Softening 2300 2135 2455

Hemispherical 2325 2200- 2450

Fluid 2410 2255 2570

overfiring or other local conditions would not be

greater than Vs the heat flux required to cause

DNB typical DNB curve is shown on Figure

16 As can be seen from the cure the minimum
DNBR for smooth tubes designed for mass flow

Tangential Ar
Inlet

9ictm6Opsi
Supty

4Iioowl

00 Torch Housing

Fi1ament

Water Jckei 15 gpm

Rear Electrode front Electrode

Figure 14 Plasma torch ignif or

Legend

l.R SoOtbiower

l.R WaIlbo

l.K Sootbiower

1K WalIbox

1K Halt- Track

1K Half- Track

Walibos

Figure 15 Sootblower ins tallarioqts

of 800000 Ibs/ftJhr occurs just above the top

burner level at point where the DNBR
approaches By contrast the minimum DNBR
for the IPP design with ribbed tubes at this same

mass flow and same elevation in the furnace is

greater than This design philosophy used in

Figure 13 Dual register burner

11
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many units has resulted in reliable furnace

circuitry The average minimum mass velocity for

recent BW designs is between 800.000 and

900000 lbslfta/hr Athough BW units have been

tested for minimum irculation mass flows below

600000 lbs/f tJhr and for circulation ratios below

2.5 for extended periods excellent hitorical

experience is available for circulation ratios of

and above with minimum average tube mass
velocities of approximately 800000 lbs/ft2/hr

Gas side design As mentioned previously the

major specified design parameters included are

Heat release per square foot of

area of 1.6 million Btuift2/hr

furnace plan

12

Gas side design maximum velocity of 55 fps
Gas temperature entering close-spaced pendant
surface must be less than 1900 HVT
Minimum distance from top burner to platen of

80 feet

Each of these criteria are conservative relative

to BWs experience listing of operating BW
units Table having large open furnace of the

sire employed for this project includes sixteen

units with average plan area heat release rate of

1875000 Btulft2lhr gas side maximum gas
velocity of 65 fps and FEGT of 2195 HVT
Average unit size is 975 MW

These large boilers have performed very well

turning in cumulative boiler availability of over

90% for 97 unit years of operation This is well in

excess of the industry average of 84.7% as

reported by the operating utilities to the North

American Electric Reliability Council NERC The
boiler design represents more conservative

application of these design criteria than those

large boilers which were designed in the early 70s

Figures 17 through 20 show the relative

position of the IPP units compared to other recentBW contracts for these various gas side design

parameters of burner zone release rate heat input
to furnace plan gas velocity and gas temperature
entering the pendant superheater It can be seen
that the IPP units rank with the most
conservative BW units designed for bituminous
coals This conservative approach was decision

which the Intermountain Project expects will

provide benefits in improved equipment reliability

Availability improvement program
The customer his A/E Black Veatch and the
Babcock Wilcox Company have agreed to

mutually support and participate in an

Availability Improvement Program AlP inFiw 16 DNB curve

Table Operating large open-furnace boilers

Detroit Edison

Ohio Power

Duke Power

AEP

Plan area

Plan area heat release

tt Btu/ft-hr 1O

Maximum

FEGT gas velocity

spacing fps

Monroe 1-4

Amos

Belews Creek 1-2

Gavins 1-2

Mountaineer

Monticello

1a Cygne

Texas Utilities

Kansas City PL

3645

5661

4590

5661

5661

5130

4182

1929

2108

2126

2103

2215

1538

1554

latan

Iowa PL Council Bluffs

Houston LP Parish 5-6

2250/18

2225/18

2180/18

2225/18

2220/18

2000/24

2130/24

71

64.7

75

647

68.6

58.6

59

3927

4182

1775

1554

190/18

2220124

57

59
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.1

further efforts to achieve high
availabilityThe purpose of the AlP is to ensure that theIPP boilers arid

interfacing plant equipment aredesigned manufactureJ erected and Operated toachieve maximum
operating availability ThisPurpose will be achievJ through formal

structured task force committee
Aside from

monitoring the
progress andperformance of the IPp units there are 17 preselected Babcock Wilcox Co units mstaljed atten different locations having certain similaritiesto the lPp units which will be monitored todeternie root causes of unit
outages or reduced

capability determination would then be made

as to whether or not the IPP units would be
subject to the same problems and if so what canbe done to prevent them on the IPP unitsThe reviews will go beyond the terminals of theboiler scope to include all

interfacing plantequipment such as feedwater systems fuel
preparation ash

handling controls etc
The

goals of the IPP will be implementedthrough an
availability task force The task forcewill meet

Periodically to review the
operatinghistory of the reference plants review items thathave arisen on the IPP units and to make

recommendations for the improvement of
availability in the areas of design fabrication
construction and operation The composition ofthis organjzaj0 arid its

membership is shown onFigure 21

Sirnjjaj
programs are being established by IPPwith other
major plant equipment suppliers

17 Burners zone release rate experience

Pulverized coal fired boiler experience
250Mw AND LARGER

bituminousHVT Gas
Tempra

Enterrig
Pendant SuDerheater

Intermounlain Power Prect

Figure 18 Heat re/ease per square foot of furn p/aarea experen

Order Year

Figure 20 Gas temperature
leaving the furnace experience

13
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CondusiOfl

This paper has addressed major criteria that were

specified
for the steam generators

and an

evaluation of design conducted by the

InterrflOUflt Power Project
and how these

factors were treated in the design of the boiler

units by the Babcock Wilcox Company We

have also reviewed the concept of an availability

improvement program geared to further improve

the design manufacturing and erection of these

units The Project is confident that these steps

will achieve the desired goals and we look forward

to reporting
the support of this project after these

units are placed
into operation

DWP Engineer of oesign

arid

cTstruCtiOn

DWP Engineer of

Mechanical Engineering

Black Veatch

AvaiIabIit_lasl
ForCe

Mgr of Engineering

Pro1eCt Mgr

Availability
Consultant

CoordinatlOfls Babcock WIlCOX

DWP Power design AvalabihY Task Force

_____

Pit of Field Service Engineering

Mgr of MarketingBlack Veatch

Babcock Wilcox

Figure zi Availability task force

14
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ATTACH1ENT

JJJJ Utility Data Institut In
Christo herA Ber en Mana ci Busine Dc

June 30 1983

Mr James Anthony
Intermountain Power Project
11 North Hope Street
-P.O Box 111 Room 931
Los Angeles California 90051

Dear Mr Anthony

This letter and the attached table constitute UtilityData Institutes UDI report on its survey conducted to
establish the emission limitations for nitrogen oxides NOXcontained in the PSD permits that have been issued for
bituminous coalfired steamelectric generating plants The
survey covers all power plants that received PSD permits
through early June 1983 To get the information reported in
the attached table 001 reviewed numerous PSD permits and
cpntacted USEPA regional offices states and utilities

Please contact me with any questions or comments

Very truly yours

-._2011 Street NW Suite 700 Washing DC 20006

2021466.3660

IPI 1_000560
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ti1AUt1J1LiLL
eI.ACK vrsiCw

A1DU JUL i1983

Intet.taLm Power Project IV Project 9255

lnt.rmoatairk crating Station iv i1 14.0200

90 and 93 Cent SO2 Zsmova.l Costs 32.0400

Psr To of 41.1007

July 1983

ei.eon

Swanson

an analyiia of the costs of S0 removal for Unite at the

Tht.x-momtain Generating $r.aton has bean parford The costs of flue

ps dasulfuritation PGD per ton of
SO2

removed for the .Znt.rmotain

Generating Station are shown on Table for 90 per cent and 93 per cant

302
removal Thea coats are presented in total l.velized annual

1956 dollars per ton of $03 removed end incremental levelizedannual

1986 dolLars per additional ton of
$02 removed by retrofitting for

95 per cant design SD2
removal prior to corc.isl operation The total

levelized annual costs is the of the total capital cost and the

capitalited Zperating costs multipU.d by the levelized annual fixed

thargerate.TotiLlcapttal costs for the 90 per cent $03 removal syete

this table were taki from the Air Quality Control System Contract

Estimate Si.ary Msrch 18 3.983 The equipment in this capital cost

estimate includes limestone receiving and storage equipment limestone

additiv preparation equipment flue gas desulfurigation equipment

including flue gas reheat lCD waste separation and storage equipment

lCD ductwork and dampers lCD piping and valves lCD electrical and control

equipment and lCD structures including fotmdations and support steel The

total 1Gb system operating costs were calculated with an Air Quality Control

System coat estimating program using the Intermountain Generating Station

IPI 1_000566



JUL 11983

nteroztajn Pow.r Project Project 9255
Inter otgtsi Gsner.ting 8ttin July 1983
90 and 95 Per Cent $0 eovs1 Costa

Psi Tn of
$02

l0d

operating conditions and fuel data The equivalent differential capita

coat vith 95 per cent s2 r.aoval ayate retrofitted prior to coasrcia1

operatioi was taken frorn Table 42 of the Jtme 17 3983 special report

Cost Malyaja of Various and
SO2 Control Technologies for the

Ite-o.tjn Power Project The incrementul levelized annual cot

is the qu1va1ez differential capital cost for 95 per cent removal

aultiplied by the levelized annual fixed charge rate

dlv

At ta chsn

IPI 1_000567



t31.Z STS ftR TO OP $0 4DVD 101 90 93 Ill JT $0 MOVAL
DCLUIG CPITAL La ANNUAL COSTS

Vnit Thit 7otal
Shun /ton

Total Plus Ga Dssulfurzatjon Coat

Par Ton of 102 aavsd

23.2 thousand toga 1500 1000 1260
removed per year p.r twit

95% Reva1 24.5 tbousd tons 3980 375 388O
102

rsved per year p.r agt2

1nctenta1 flue Gas 1eaulfuriration

Cost Per Ton of Mdional $02
Z.ovad

95% Raaovsl 2.3 thauand tons 4B200 53000 5O60O
idditional 802

removed p.r year
par it2

Coats are 1s.2.Lz.d ri.nual 1986 dollars

Retrofit for 95 per cent design SO2 rsva1 prior to

coeTic1 op.rariun

Includes replac.nt power cost for 18 nth delay

--n---- _.f-r---

IPI 1_000568



4.JNIItLJ IAI tNYIPUNMINIAL PROTtLTION ALNLT itjiNT
DAE DEC 1S78

SUBJECT BACT Information for Coal-fired Power

FRO Walter Barber Dtrector

Offic.of Air Quality Plann MD-b

Director Air Hazardous Materials Divisior Regions IX

Currently there seems to be some Confusion regarding how much
information is required in order to make BACT determinations for power
plants Such confusion has created situations where one Region may have
conditionally approved power plants construction plans while another
would not This memo is intended to provide an example of the type and
amount of information required from power plant applicants in order to
determine whether the source is applying BACT

Under the new PSD regulations BACT is necessarily decided on
caseby-case basis after weighing relevant socio-economic costs and
environmental impacts Consequently information must now be submitted
by PSD source describing its plans for control equipment in sufficient
detail so as to define the plantspecific BACT limit As indicated in
separate guidance for making casebycase BACT determinations the
utility is also required to demonstrate that the proposed controls are
not less stringent than the applicable NSPS and that more stringent
control alternatives are not appropriate

While the new PSD regulations require reasonable degree of
assurance that the source can and will install BAd they also permit
the Agency to establish system for initial BACT review followed by
more detailed control equipment analysis While such system does not
relieve the source from its responsibility to demonstrate to the Agency
that it is applying BACT it does act to streamline the review process
and minimize the delays incurred by power plants which cannot supply
ultimate equipment designs and blueprints at the time that permit to
Construct is secured This system will also provide the utility with
sufficient flexibility to take advantage of expected improvements in
control technology

The key question then becomes how much information is necessary to

establish the BACT limit during the initial preconstruction review In

general the information should include the preliminary engineering and
plant design criteria which will ConStitute the basis for soliciting and
reviewing vendor proposals for control equipment In addition an
example should be included which specifies how the preliminary design
criteria would be applied to the particular plant in question or to

similar facility where the design has been completed and the exact
detailed specifications are available Where utility has not settled
on single control system it may submit alternatives for review

CPA PORi t32O IV -7

IPI 1_000569



Attachment is provided as an example of the type of information

which can be used both to define specific BACT emission limit and to

assess whether the plant can be reasonably expected to meet this limit

Power plants can be permitted when this Initial information confirms

that BCT will be employed and that the applicable ambient constraints

will met This approach must be conditioned on the companys later

submission of final detailed engineering design specifications prior to

cormencemeflt of construction of the control equipment While the final

engineering design and vendor specifications will vary from the preliminary

information the utility must show it to be equivalent in performance

and raliability established as BACT in the initial determination These

variations may Include basic changes in equipment design such as shift

from an ESP to baghouse change from lime/limestone scrubber to

regenerable scrubbing system or change in the design approach to

insuring reliability

All of the information outlined in Attachment may not be available

and is not required in all instances The reviewing authority should

seek only those data elements which are necessary to support air engineering

judgmcnt that the proposed system will perform reliably at the specified

emission rates

Since the submission of the final engineering design specifications

is condition of the permit this would not constitute reopening of

the permit process and do not see the need for an opportunity for

public cormient on this material However do recommend that the

approval notice contain the location and approximate time period in

which this final design information would be available

The above guidance represents some change for several Regions

Therefore am requesting that during 1979 you submit to OAQPS your

BACT determinations for SO from coal-fired power plants together with

the applicable BACT inforTntiOn identified in Attachment for review

prior to yàur preijmjnary.detetlflination
If some of your States are

making these BACT determinations ask that you send us the appropriate

BACT information before they make their final determination The above

Information should be sent to Mike Trutna 6295497 who will coordinate

OAQPSS ctivitiCS regrdn1g these dctermintiOflS in the near future

Suggestions on additions or modifications tO this guidance also should

be addressed to Mr Trutn

Attachments

cc Director Enforcement Divisions Region 1-X

Iia4Jns

Rhoads

James

Reich

Tuerk
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PRELIMINARY BACT INFORMATION

GENERAL INFORMATION

l.a Name of Power Plant and Parent Company

Name address phone no of company contact

Location .of Source

Cfty
State

STEAM GENERATOR DATA

Type of boiler manufacturer6if known

Site of boiler heat input 10 Btu/hr

FUEL DATA

Provide long term averaqes and rances for specified short term and

long term averaging periods for the following 1-6

Primary fuel coal or oil
Start up fuel

Alternate fuels

Brief description of what fuels will be fired including

estimated percentage heat input

Solid fuel data all solid fuels to be fired

Ultimate analysis as burned by weight sulfur

1-
also include chlorine ash moisture and gross heating

value Btu/lb
Estimated resistivity of particulate as function of gas

temperature if known
Estimated ash analysis by weight dry

Particle size analysis for ash

Liquid fuel data all liquid fuels

Type and grade

Density ib/gaTlon
Gress hcatinçj vluc Btu/qllon
Ash content percent by t.ieight

Sulfur content percent by weight

Nitrogen content percent by weight

Moisture percent by weight

Will additives by used If so furnish data on chemical

composition and approximate quantitites percentage of

LuLl Yu1 to be ustd
Is contract signed for the coal If no contract is signed

we would need the information for questions 1-6 for all coals

that are being contemplated for usage and percentage usage where

coals are to be blended

Note that not all information may be available in all cases Information

requirements should be adjusted as appropriate to fit tne circumstances

of the applicant at time of permit application
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PRECIPITATOR DATA

Part Preliminary design or design criteria

Design emission rate lbs/mBTU for particulate matter before

and after proposed controls

Total.gaS flow from steam generator at full load and at ESP

operating. temperature ACFM

ESP operating temperature range

Number of separate ESP modules under consideration

Approximate specific collection area SPA

Number of separate electrical sections for each module under

consideration

Type of power control and instrumentation

Estimated linear velocity of gas through each module at full

load actual feet/sec or range of acceptable velocities

Briefly describe techniques used to ensure uniform linear

velocity within ESP

10 Nature and terms of performance guarantee

11 Briefly describe system used to remove and convey collected

ash to final disposal

Part II Reference plant example

General flow diagram for the precipitator

Provide design criteria or preliminary engineering data for the

major elements of-the ESP for the particular plant under

coisidCratiOfl or similar plant where the major elements have

been designed and detailed specification are available
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BAGHOUSE DATA

Part Preliminary design or design criteria

Design emission rate lb/mBtu for particulate matter before

and after proposed controls

Estimated total gas flow from steam generator at full load and

at baghouse qperation temperature ACFM

Baghouse operation temperature range

Number of separate baghouses

Number of isolated compartments per baghouse

Design criteria for air to cloth ratio or range of acceptable

ratios Cloth area divided by total ACFM

Cloth description

Type of bag cleaning under consideration and subsequent cleaning

controls

Strategy for detecting and replacing faulty bags

10 Description of ash handling and disposal system

11 Nature and terms of performance guarantee

-u
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Part II Reference plant example

General flow diagram for the baghouse

Provide design criteria or preliminary engineering data for the
major elements of the baghouse for the particular plant under
consideration or similar plant where the above elements have
been designed and detailed specifications are available

SULFUR DI0XIDESCRUBBER DATA

Part Preliminary design or design criteria

Design emission rate lb/niii Btu of
SO2 before and after

proposed controls

Design data or criteria for the scrubber modules to include
scrubber type ICS spray tower etc
absorbent type

possible scrubber liquor additives e.g mg
prescrubber design criteria or acceptable ranges for hg
inlet and outlet chloride etc
design criteria for acceptable ranges for inlet and oulet

gas flow and temperature and volume percent H20 and SO
specific design criteria or acceptable ranges for liquid/ga
ratio

estimated scrubber gas velocity
design criteria or acceptable range for scrubber inlet and
outlet pH

design criteria or acceptable range of pressure drop across
the scrubber inches of H20

For turbulent contact absorber TCA also supply
design criteria or acceptable ranges for diameter of spheres
design criteria or acceptable ranges for the height of

sphere in TCA

design criteria or acceptable ranges for number of grids or
screens in TCA

Indicate total number of scrubber modules and number of spare
l1IodLihs during maximum boiler oading

What special precautions will be taken with module internals

and other components pumps mist eliminators fans etc to

ensure that corrosion scaling and plugging does not cause failure
of the systemnu

What special precautions will be taken with the control

systems e.g spare probes probe site location probe sheaths
backup instrumentation to ensure that failure will not lead to

excess emissions or fouling of components via scaling
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How will other key variables such as process stochiometry

liquid to gas ratios hg etc be monitored to ensure

good operations

Indicate which key components of the scrubber will be spared
e.g pump fans nozzles etc

Location and mechanism of reheat auxiliary fuel requirements
and percentage of exhaust gas reheated If reheat will not be

performed indicate what measures are being taken to eliminate

stack corrosion or provide data to verify that stack corrosion

will not be problem area

10 Outline routine maintenance and inspection procedures for the

scrubber system hardware to ensure continuous and reliable

scrubber performance

11 Describe the general design standard for the material to be used

and type of mist eliminator system and describe the techniques

under consideration to guarantee uniform gas distribution across

the mist eliminator and to the scrubber modules

12 Nature and terms of performance guarantees

Part II Reference plant example

General flow diagram of the scrubber system including mix tanks

prequench section scrubber modules mist eliminator and reheat

General design standards for materials to be used to construct

above elements

Provide design criteria for the major scrubber and system

components e.g pumps tanks alkali handling systems etc
for the particular plant under consideration or similar

plant where the above items have been already designed and

detailed specifications are available

Other Sulfur control methods

Description of control method

II Miount of sulfur removal credit

These other sulfur control methods are those designed to augment $02

fl scrubbers in order to achieve given rate of
SO2

removal An example

of such method would be coal cleaning
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DIVISIONS

Community Health Services

Environmental Health

Family Health Services

Henich Care Rnancing

OFFICES

Administrative Services

Community Health Nursing

Management Planning

Medical Examiner

State Health Laboratory

Attacl-mtent

STATE OF UTAH

DEPARTMENT OF HEALTH
DIVISION OF ENVIRONMENTAL HEALTH

150 West North Temple P.O Box 2500 Salt Lake City Utah 84110-2500

UTAH STATE DEPARTMENT OF HEALTH

UTAH AIR CONSERVATION COMMITTEE MEETING

MAY 23 1983 130 P.M
AUDITORILt1 WILDLIFE RESOURCES BUILDING

1596 WEST NORTH TEMPLE SALT LAKE CITY UTAH

Call to Order

TENTATIVE ANDA

An Equal Opportunity Employer

II Date of Next Meeting

III Minutes of Subcommittee Meeting April 15 1983
Minutes of Regular Committee Meeting April 15 1983

IV Variance Requests
Initial

Provo City Power
Steel

Appointment of Hearing Officers

VI Update on AntiTampering Program

VII Update on EPA SIP Actions

VIII Other Business

Matheson

Governor

James O.Mason M.D Dr.P.H

Executive Director

801-533-6111

Mary Maxell Ph.D Aclinp Director
R0om474 801-533.6121

IPI 1_000576



Attac hment6

STATE OF UTAH
DEPARTMENT OF HEALTH

DIVISION OF ENVIRONMENTAL HEALTH
150 West North Temple P.O Box 2500 Salt Lake City Utah 84110-2500

MEMORANL1 TO Utah Air Conservation Committee

FROM Brent Bradford Executive Secretary

SUBJECT Air Conservation Committee Meeting
May 23 1983

regular meeting of the Air Conservation Committee has been
scheduled for May 23 1983 at 130 P.M in the Wildlife
Resources Auditorium 1596 West North Temple Salt Lake City

Attached is tentative agenda for the meeting

The hearings for the SIP and regulation changes adopted by the
Committee at the April 15 1983 meeting have been scheduled for
.June 1983 Seven hearings will be held simultaneously that
day in each Association of Cvernment area in the state

You will find included in the mailing this month good deal of
material related to acid rain impacts NJx emissions etc
This information has been provided by Sherman Young Mr Young
is interested in providing the Committee information related to
acid rain as input to any decision that may be made relative to
IPP

The staff has reviewed the information submitted by 1FF at the

last meeting and summary memo of that information is included
as required by the Committee

You will note that the 1FF issue is not on the agenda for the

May meeting The staff is currently gathering additional

information necessary to make BACT determination on the 1FF
application for modified source When the preliminary BACT
determination has been made we will then have something
concrete to discuss

If you have any questions please contact me

BCB/ads

2957

Matheson

Governor

James Mason M.D Dr.P.H

Executive Director

801-533-6111

May 11 1983

Mary Maxell Ph.D Acting DIrector
Ro0rn474 801.5336121

DIVISIONS

Communiy Health Serinces

Ennronmental Health

family Health Services

Health Care Financing

OFFICES

Administraihe ServTces

Community Health Nursing

Management Planning

Medico Examiner

Slate Health Laboratory
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James Mason M.D Dr.P.H

Executive Director

801-533-6111

Sfl F0114 flnnnriin

May 13 1983

5336108

IFFs submittal contains two enclosures put together by consulting
firms The first comments on problems with the California Air
Resources Board GARB guidelines for control of emissions from coal
fired power plants The second report deals with the feasibility and
cost of placing selective catalytic reduction SCR and 95% SO2
removal equipment on the 1FF plant

1FF states that by submitting this data they do not concede the GARB

guidelines in any way apply to 1FF 1FF also states their opinion
that under the Utah Air Conservation Regulations UACR the plant is
not subject to either major modification review nor any further
control technology review 1FF goes on to point out that the GARB
guidelines are not law in California 1FF concluded by stating the
GARB guidelines have not been demonstrated to be attainable and the
cost to implement the GARB proposed control technology would seriously
threaten the economic feasibility of the project

Summary of Enclosure

Review of the California Air Resource Board Report Titled Proposed
Ojidelines for the Control of Emissions from Goal Fired Power Plantsu

by StearnsRoger Engineering

Most of the StearnsRoger comments deal with the technical problems of
the CARB guidelines and are only indirectly linked to the feasibility
of the pollution control equipment Those comments are as follows

Continuous emissions rrionitors GEMs currently available
will not reliably measure the low pollutant concentrations required by
GARB The GARB guideline requirement that particulate emissions and

opacity be correlated and that this correlation be used to determine
continuous compliance with the particulate standard cannot be done at

such low concentrations

Scott Matheson

Governor

Attachment

STATE OF UTAH

DEPARTMENT OF HEALTH
DIVISION OF ENVIRONMENTAL HEALTH

150 West North Temple P.O Box 2500 Salt Lake City Utah 841 1025OG

Mary Maxell Ph.D Ac1ig Director
OOrn474 801-533612t

D1.ISIONS

Communir Health Serwces

Ennonmenal Health MEMORANDUM TO Utah Air Conservation Committee MembersFomil i-keith Sc rices

flea/rh Core Financing

fl FROM Brent Bradford Executive Secretary Utah Air
OFFICES Conservation Committee

Adminisirotiw Serrices

Coat rnunir flea/rh Nursing

Management Planning SUBJECT Summary of the of IPP Document Dated April 14 1983
.1cc/real Evamner
State HealthLaboraorr Submitted to the Committee on April 15 1983
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Memo to ACC

The limitation for particulate matter is stated in
grains/ACE rather than J.b/1O6BTU and the locations in the gas train
where particulate matter and SO2 are to be measured are not
adequately specified It is also not clear whether condensibies are
to be counted as particulate matter

CARB requires that the NO and SO2 limitation be met on
three hour running average basis verses the 30 day average required

by NSFS The extra stringecy required by the three hour averaging
time and its associated costs were not considered by CPIRB

No provisions were made for upset and malfunction

The major points in the report which address the feasibility of the
control technolgy are

Particulate Only about 50% of existing fabric filter
installations meet the .005 grain/ACE emission limitation and the
performance of fabric filters in terms of collection efficiency has
yet to be characterized by any relationship involving fabric filter
size or other parameters Therefore designing baghouse to meet the
lower limitation requires the application of science which does not
currently exist

After stating that the limitation could not be met StearnsRoger
estimated the additional cost to go from NSPS limit to the CARB
guio lines limit as the addition of extra filter compartments for
increased maintenance and installation of opacity meters for detection
of leaking bags

Sulfur Dioxide CARB should have calculated the costs of
going from 70% NSPS to 95% removal rather than 90% to 95% Combined
with the three hour averaging period 95% is pushing SO2 scrubbers
beyond their capability

Oxides of Nitrogen Information and data upon which to
design SOP system is limited to Japanese demonstration plant
Takahara and two U.S pilot plants These data are not adequate to

design for the specifics of the CARB guidelines Many problems were
encountered in scaling up from pilot plants to the 100 KW
Takahara demonstration Specific problems were required increase in

catalyst to reduce ammonia slip and blockage of the catalyst with dust
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CARB misinterpreted some cost reports and ignored the fact the spent
catalyst may have to be disposed of as hazardous waste This
resulted in an under estimate of costs

Summaryof Enclosure

Intermountain Generating Station 95% SO2 Removal and Selective

Catalytic Reduction of NON To Nelson from R.W Dutton

This memo gives brief review of how SCR works and what would be

required to install the equipment at 1PP If decision to put SOR on
IPP was made on 3une 1983 an 18 month delay to the project would
result The memo then reviews the scrubber stating the present
design is for 90% removal on 30 day average and that this level is
the upper limit which scrubbers are able to achieve on continuous
basis Removal efficiency above 90% on continuous basis has not
been demonstrated The major obstacle to higher efficiency on
continuous basis is the inability to overscrub to make up for periods
of reduced efficiency due to component failure etc In order to
estimate the cost for 95% removal the memo uses 502 scrubber

designed with nine modules five on line necessary to meet 95%

removal two on standby and two under maintenance The present
design has six modules four on line to meet 90% one on standby and

one under maintenance An 18 month delay to the project would result
from change in the SO2 scrubber design at this time

The memo then calculated how 18 month delay would cost approximately
billion dollars due to additional interest and replacement power

costs The capitol cost of the equipment is cited as 236 million for
5CR and 108 million for 95% SO2 scrubber Operating costs listed
as Capitalized Operating Cost are given as 784 million for SCR and
165 million for 95% SO2 scrubber

NOTE The above are only brief summaries of the information 1FF
submitted The staff has not reviewed this information for its

accuracy and at this time neither agrees or disagrees with the
content of the submittal

DK/JWwml
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